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This study is concerned with determining the applicability of a 

thesaurus, the NASA Thesaurus, to a file of documents indexed, prior to 

its publication, by another authority list, the NASA Subject Authority 

List. 

ment s . 
Both lists are theoretically applicable to the same file of docu- 

Determination of applicability is considered on two levels. The 

first analysis consists of a comparison of the terms in the two authority 

lists. In order to develop a set of terms of particular applicability 

to the Pittsburgh Regional Dissemination Center, the terms in the stra- 

tegies, used for  one "current awareness" search during the period the 

Subject Authority List was in effect, were used to develop a subset of 

the Thesaurus consisting of all the strategy terms as Main Terms in the 

Thesaurus and all the appropriate subterms. The terms in the subset of 

the Thesaurus were converted to the form of the term used in the Subject 

Authority List and an analysis made of the differences between the forms 

of the terms on the two authority lists. 

A second part of this study considered the effect of the change in 

terminology upon the empirically developed strategies used to search the 

file during one retrospective search period. 



It was concluded that although 90 per cent of the sample terms 

appeared on both lists, the two authority lists represented two different 

systems for the analysis of information. Although the Thesaurus was 

usable to some extent with the file indexed prior to the publication of 

the Thesaurus, it did not describe the retrospective file as represented 

by the empirically developed strategies used originally to search the 

retrospective file, 
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INTRODUCTION 

One of the basic problems in information systems is the provision of 

a description of the organization of the file that is adequate for the 

retrieval of information. 

file is through the use of a classification system whose notation provides 

an artificial framework within which the materials in the file can be 

organized. 

into its intellectual framework can be gained by an examination of the 

total system and the user can locate within the structure of the notation 

at least one aspect that may relate to his particular subject interest. 

Because of the rigidity of traditional classification schemes and 

One method of describing the organization of a 

The advantage of a classification system is that some insight 

their inability to provide an adequate number of access points to the 

documents in a collection, the designers of many large information sys- 

tems turned to the use of index tems for the subject analysis of materials 

acquired. 

framework. 

the literature at will, no organized approach to the retrieval of infor- 

Index terms may or may not be organized within an intellectual 

If no control has been established and terms are used from 

mation is possible. A basic form of control is stabilization of the 

form of the word acceptable to the system as an index term. Another 

elementary form of control is the development of a list of headings which 

can be used as index terms. 

Although index terms theoretically provide multiple points of access, 

the disadvantage of their use is that the terms themselves have no inherent 



structure which relates to the subject contents af the file and an examina- 

tion of the terms may not enable the user to define the parameters of his 

area of interest with any degree of precision. 

In order to compensate for the lack of inherent structure in a list 

of index terms, there has been a trend toward the development of a tool, 

the thesaurus, whose purpose is to display the relationships among index 

terms. A thesaurus may be developed in a systematic or uncontrolled way. 

If the information system began its operations with a thesaurus as the 

authority list, the term relationships may be assumed to be both prescrip- 

tive and descriptive. 

became operative, how well the term relationships displ9yed describe the 

organization of the retrospective file will depend upon the extent to 

If the thesaurus was developed after the system 

which this purpose, governed its compilation. 

The Thesaurus in Information Systems 

A thesaurus has been defined as "a book containing a store of words 

or information about a particular field or set of concepts.''1 Some years 

ago it was suggested that a thesaural-like tool would be useful in infor- 

mation retrieval systems. The subsequent application of this name to 

structured lists of terms used in information systems has been traced in 

Cooperation, Convertibility, and Compatibility Among Information Systems; 

A Literature Review,' hereafter referred to as Cooperation. 
8 

'Webster s Third New International Dictionary of the EnglisIi Lan- 
guage Unabridged, (Springfield, Mass.: G. 6 C .  Merriam Co., 1966), p .  2374. 

%. S. Department of Commerce, National Bureau of Standards Miscel- 
laneous Publication 276, Cooperation, Convertibility, and Compatibility 
Among Information Systems; A Literature Review, (Washington, D. C . :  
Government Printing Office, 1966) , pp. 67-9. , (Known hereinafter as - _ _  
Cooperation.) 

2 



It has apparently not been possible to determine who first suggested 

the name "thesaurus" in connection with I. R. systems although it evidently 

first appeared in published form in a bulletin issued by Mooers in 1951 in 

which he stated that "to surmount this problem of alternative expression, 

there must be a word book or encyclopedic source of vocabluary having fea- 

tures common to a thesaurus, a dictionary, and an en~yclopedia."~ 

Vickery, in 1960, in discussing the use of the term, says that 

"Roget's Thesaurus has two characteristics - its purpose and its form. 

Its purpose is to help the user to move from an idea to the word . . .. 
The ideas are also, of course, symbolized by words."4 Vickery further 

describes Roget's Thesaurus by saying "a, it links idea-words with text- 

words; b, the idea-words are classified; and, c, there is an alphabetical 

inclex to all words in the sched~le."~ He says that a similar tool 

. . . which 1inks.text-words to key-words, and aids the indexer to pass 1 1  

6 from texts to key-word" would be usehl. 

Wall describes the purposes of a thesaurus "(1) to permit the indexer 

. . . to index (i.e., describe) more fully, and at different levels of 

generality and from many technical points-of-view . . . and (2) to permit 

the searcher for information to phrase an inquiry appropriate to the 

scope and degree of his immediate He then describes a 

3Cooperation, p . 68. 

4B. C. Vickery, "Thesaurus - A New Word in Documentation," Journal 
of Documentation, XVI, No. 4 (1960), 182. 

'Ibid -, P' 187. 

%bid -> P* 185. 

'Eugene Wall, Information Retrieval Thesauri (New York, Engineers 
Joint Council, November, 1962), p. 1. 
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thesaurus appropriate for an information retrieval system similar t o  the- 

sauri now in use. 

The first major government agency t o  publish a thesaurus for use with 

a major information system was the Armed Services Technical Information 

Agency [ASTIA,,now the Defense Documentation Center (DDC)] This agency 

had the responsibility for the collection, analysis and dissemination of 

the results of Department of Defense (DoD) sponsored research and devel- 

opment reports. In 1959, a decision was  made t o  change from a manually 

operated subject heading method of subject analysis t o  a mechanized sys- 

tem using coordinate indexing. 

following passage. 

This major project is  described in  the 

The conversion from subject headings t o  descrip- 

In this  vocabulary development, the major sub- 

tors and the reindexing of the 200,000 most recent 
reports were achieved as a result  of ASTIA's Project 
MARS. 
j ect headings were divorced €rom their subdivisions 
and, in  one move, the l is t  was reduced from 70,000 
combinations to  about 8300 main headings. The 850 
subdivisions were reduced t o  about 600, resulting i n  
a vocabulary of some 9000 terms. 

This draft  vocabulary was then edited and puri- 
f ied by eliminating synonomous terms and establishing 
appropriate cross references. Also, many of the in- 
frequently used terms were coalesced and included in  
closely related terms. These actions further reduced 
the number of descriptors t o  less than 7000. 
the descriptors were organized into 292 groups of 
logically related terms and 19 subject discipline 
f i leds  designed according t o  a quasi-heirarchical 
classification system. A volume containing the 
descriptor groups and f ie lds  was published in  May, 
1960, as the "Thesaurus of ASTIA Descriptors."8 

Finally, 

The Engineers Joint Council (EJC) was involved i n  the revision of 

8J. F. Caponio and T. L. G i l l u m ,  "Practical Aspects Concerning the 
Development and Use of ASTIA's Thesaurus in  Information Retrieval,'' 
Journal of Chemical Documentation, N, No. 5 (1964), 6 .  

4 



the ASTIA thesaurus, which appeared in its second edition in 1962. At the 

same time the WC, with a grant from the National Science Foundation, began 

a study of the existing engineering vocabulary as represented in the var- 

ious engineering societies. 

submitted to the EJC by the different groups in the form of index terms, 

subject heading lists and classification schemes. 

was made up of the fourteen thousand terms submitted by more than one 

source. 

eleven thousand ternis. 

Engineering Terms, published in 1964, they were arranged alphabetically by 

main term and the display indicated synonymous, hierarchical and other 

relationships. 

More than one hundred thousand terms were 

A '"master word list" 

After further editing, this list was reduced to approximately 

In the first edition of the EJC Thesaurus of 

Although a number of thesauri were in existence before the EJC the- 

saurus, it has been the nost influential in the later development of the- 

sauri and is a direct progenitor of the current NASA Thesaurus. 

In 1965, both the DoD and the EJC planned to revise their thesauri 

and recognizing the benefits that would accrue from such a stem, consoli- 

dated their efforts. 

in the publication of the DDC/EJC thesaurus in 1968. 

This joint effort was called Projext Lex and resulted 

A major objective in the revision of the DDC thesaurus was that of 

providing an interdisciplinary thesaurus that would fulfill "the need for 

uniformity, both in thesaurus format and in the treatment of terms. ."lo 

9F. Y. Speight, "What Is 'The Thesaurus of Engineering Terms' 
Developed by Engineers' Joint Council (EX)," Bulletin De L'Association 
des Documentalistes et techniciens de l'Information, V, No. 4 (1966), 32. 

%epartment of Defense, Office of Naval Research, The Making of 
Test Thesaurus of Enpineering and Scientific Terms. Final Reaort of 
Project Lex, (Novembsr, 1967'j, p. 4. , (Hereinafter'known as ?he Making 
of Test Thesaurus). 

5 



The reason for this objective becomes clear when the development 

of information systems within the federal agencies is considered. 

The increased involvement of the Federal government in the sponsor- 

ship of research activity following World War I1 and its consequent re- 

sponsibility for the dissemination of scientific and technical information 

to business and industry led to the establishment of information systems 

in a number of federal agencies. 

ity only for the report literature generated by their own research, the 

information systems in the various agencies developed independently. The 

agencies are mission oriented and therefore there is some necessary over- 

lap in their research interests. 

Since the agencies assumed responsibil- 

There has been an intensive examination of the total information 

network, including both the privately sponsored systems as well as those 

resulting from governmental activities, in an effort to create a more 

effective overall system for the dissemination of information in these 

fields. Since 1957, several different committees have been appointed 

and assigned the responsibility of evaluating and making recommendations 

for the improvement of current facilities. These analyses culminated in 

the report Recommendations for National Document Handling Systems in 

Science and Technology issued by the Committee on Scientific and Technical 

Information (COSATI) in 1965. 
?Ill of a "national information transfer system or network of systems. 

This report considered in detail many of the operational problems involved. 

The objective of this study was the design 

"U. S. Department of Commerce, Committee on Scientific and Technical 
Information, Recommendations for National Document Handling Systems in 
Science and Technology, (November, 1965) p. 4. , (Hereinafter known as 
Recommendations for National Document Handling Systems). 

6 



The system most strongly recommended is a decentralized one based on the 

existing systems with the addition of a capping . .  agency whose primary 

functions would apparently be in directing policy, defining areas of re- 

sponsibility, and in coordinating the whole into a massive network. One 

recommendation of direct interest to this study was that in the section 

dealing with documents, their processing and control which includes the 

following statement. 

Criteria, processes, and techniques should be devel- 
oped for minimizing unnecessary redundancy in the 
system. 
following: 
(1) Overlap in collections. 
(2) Duplication of indexes, abstracts, and transla- 

tions of the same item. 

This would include consideration of the 

With respect to processing and manipulation of docu- 
ments, there is a requirement to develop standards 
and ensure compatibility of the various products. 
This includes: . . . 
(2) Compatibility of products such as indexes, cata- 

logs, and thesauri so that the tools used by the 
various agencies are readily convertible. l2 

Another statement of interest to this study appeared in the section 

labeled "Disadvantages of the Responsible Agent System Concept." 

Vocabularies will be proliferated, making inter- 
disciplinary communication difficult. 
Discussion. This argument has already been referred 
to under the discussion of advantages of the RA 
system, where it was pointed out that specialized 
vocabularies grow in size and the degree of special- 
ization. 13 

The problem was apparently one of interagency communication. Because 

121bid, Appendix A, Section 4, p. 12. 

131bid, Section 5, p. 50. 

7 



each agency's information system had developed independently, all devel- 

oped different methods and terms for the subject analysis of materials 

acquired although all had some areas of interest in common. 

at the time of the sample period of this study, 25 per cent of the mate- 

rials acquired by the National Aeronautics and Space Administration 

(NASA) were acquired from the DDC and re-indexed for use in the NASA 

information system. 

For example, 

14 

Prior to the publication of Cooperation, several studies had been 

made that attempted to evaluate the terminology used by the DDC, the 

Atomic Energy Commission (AEC) and NASA in terms of convertibility and 

compatibility. Both terms are defined in Cooperation, "compatibility" 

as "systems are considered to be compatible when the results of processing 

in one system are immediately and directly usable by other organizations 

having similar but not necessarily identical systems." and "convertibi- 

lity" as "where results and products of processing in one system are 

usable in another system, but not immediately or dire~tly."'~ 

These studies took two forms, (1) a term by term comparison in the 

case of the AEC and DDC terminology, and, (2) a comparison of inter- 

agency consistency in the use of index terms as determined by a compari- 

son of terms assigned to a set of documents indexed by two agencies. 

These reports are summarized in Cooperation. 16 

14National Aeronautics and Space Administration, Off ice of Technology 
Utilization, Selected Technology fo r  the Electric Power Industry, "Infor- 
mation Sources and Programs" by James E. Burnett, (Washington, D. C., 
1968) , p. 309., (Hereinafter h o r n  as Burnett , "Information Sources") . 

15Cooperation, p. 6 .  

161bid , pp. 77-82. 

8 



A s  a result  of these studies, it was apparently decided that only 

a "uniform" vocabulary would further the compatibility of federal infor- 

mation systems. 

In 1968, NASA published a thesaurus fo r  use in the NASA information 

system. 

of term compatibility with the Project Lex vocabulary has been a major 

objective in  the development of the NASA Thesaurus. 

tion observed by the two projects should enhance communication . . . 
between the two large scient i f ic  and technical information systems that 

sponsored these efforts . . . . 1117 

In the introduction, the statement is made that Ira high degree 

The close coordina- 

Prior t o  the publication of the NASA Thesaurus, hereafter called the 

Thesaurus, the only authority l is t  designed for use in  the system was the 

Subject Authority L i s t  (SAL,), - an alphabetically arranged l is t  of index 

terms used in  the system. 

establish better control over the application of the terms, both in  

indexing and in  the development of search strategies, by displaying the 

relationships among terms. 

the terminology available in  the - SAL has not been clearly stated. 

The Thesaurus was apparently developed t o  

The degree t o  which the Thesaurus u t i l i zes  

The 

only reference t o  ear l ier  indexing in  the Thesaurus is the statement, 

"the terminology of the Thesaurus is based in  large part on the actual 

indexing vocabulary developed by NASA during the period 1962-1966 .If1* 

A kind of presumption of identity is justif iable on the basis that both 

the SAL and Thesaurus are t o  be uti l ized for the same purpose, i.e., as 

17National Aeronautics 
Utilization, NASA Thesaurus 
1967), I ,  v. , (Hereinafter 

and Space Administration, Office of Technology 
(Washington, D. C.:Government Printing Office, 
h o r n  as NASA Thesaurus). 

'%id. 

9 



a means of access to the same closed file. 

The objective of this investigation is to determine the relationship 

between the terms in the Thesaurus and the terms in the - SAL. The first 

part of this investigation is directed toward determining whether it is 

possible to develop a small number of rules whose application will enable 

the analyst to translate a strategy designed for  searching the current 

file into terminology compatible with the retrospective file without 

constant referral to the - SAL for verification of a term. 

A second analysis relevant to the usefulness of the Thesaurus for 

retrospective searches is concerned with the relationship between the 

"Use" reference and the referred-to (Used For) term. The deleted term 

and its legal referent may have been either synonymous, i.e., they ap- 

peared separately but within the same indexing contexts, or redundant, 

i.e., the co-occurred frequently in indexes to documents. 

One of the primary concerns of this study is the degree of corre- 

lation possible when two authority lists have been developed and both are 

theoretically applicable to the same set of documents. 

this information could have been obtained by matching the terms in the 

Thesaurus and - SAL. 

and a comparison of all of the terms on the two lists and would not have 

reflected the use of the terms in an Operating system. 

To some extent, 

This method would have required a complete census 

The importance of two classes of terms, the access entries and the 

deleted terms, to the file of documents indexed during the period the - SAL 

was in effect was determined in part by the use of those classes of terms 

in an information system. 

The Knowledge Availability Systems Center ( X A S C ) ,  while acting as a 

Regional Dissemination Center (RDC) for NASA, accumulated a large body 

10 



of information related t o  the retrieval of information from the NASA 

f i l e .  This information was used as the data base for this  investigation. 

The Data Base 

The KAS Center fiade available the raw material fo r  this project: 

the data from one "current awareness" search period antedating the publi- 

cation of the Thesaurus. This consists of 

1. the strategies used 

2. the l is t  of document accession numbers cited by the stra- 

tegy as a result  of the computer search of the sample 

period. 

The analyst's prediction of the relevancy of the ci ta-  

tions based on the abstract of the document. 

The abstracts judged relevant by the analyst were forwarded to  the user 

who, in  some cases, returned a relevancy sheet t o  the system. 

of strategies used in  th i s  investigation was limited t o  those for which 

there were two levels of relevancy evaluation available, the analyst's 

and the user 's ,  

3.  

The sample 

The Strategies.- 

various configurations. 

legal term may be used in  a strategy. 

complex strategies is  the following: 

Strategies consist of terms and connectors arranged in  

Any term appearing in  the authority l is t  as a 

An example of one of the least 

TEMPERATURE MEAWEMEN' + THERMISTOR 

The plus sign (+) represented "and/or." This strategy would retrieve a l l  

documents indexed by either Temperature Measurement or Thermistor. Terms 

connected by a plus sign (+) are referred t o  as a "union" of terms. 

11 



referred t o  as an "intersection" of terms. 

NASA has recommended that the strategies in i t i a l ly  be written to  

conform to  the form of the term found in  the Thesaurus, in  order t o  take 

advantage of the display of terms in  the Thesaurus, and then converted 

to  a form suitable for searching the - SAL. 

study is a comparison of the two sets  of terms, those i n  the Thesaurus 

with those in  the - SAL, in  order t o  determine whether any rules can be 

developed that w i l l  permit the conversion of the terms used in  the s t ra-  

One of the objectives of this  

tegies designed f o r  the Thesaurus f i l e  to  terms suitable for  searching 

the SAL f i l e .  - 
The terms in  the strategies were in  the form 

cause the sample period antedated the publication 

order t o  generate a s e t  of terms related t o  those 

found in  the - SAL be- 

of the Thesaurus. In 

used in  the strategies 

a t  the KAS Center, the terms in  the strategies were equated with the 

form of the term found in  the Thesaurus. For example, the term 

THERMISTOR 

rs as 

THERI\IISTORS 

ces between the two sets of terms are 

12 



appears in the Thesaurus as 

Al3LATNE MAERIALS 

This set of Thesaurus terms was used to create a subset of the Thesaurus 

that included the strategy term in the form found in the Thesaurus and 

all of the subterms appearing under the term as a Main Term in the 

Thesaurus. The terms in this subset of the Thesaurus were then converted 

to the form of the term found in the - SAL. The final result of this 

exercise was an authority list using the form of the term found in the 

- SAL arranged in the structure employed in the Thesaurus. This SAL/Thesau- 

rus was used as an authority list for this study. 

necessary to insure that the term equivalencies were made and used con- 

sistently throughout the investigation. 

Its development was 

13 



TI-IE NASA INFORMATION SYSTBl 

The National Aeronautics and Space Administration has developed a 

mission oriented information system that attempts to collect comprehen- 

sively in the field of aerospace science. It is required by statute to 

make appropriate dissemination of the information collected. 19 

This responsibility is discharged in part by the publication of two 

major announcement journals, a number of continuing bibliographies, other 

non-recurring brief announcements and the creation of a machine readable 

tape which includes bibliographic information and a subject analysis of 

the documents acquired by NAN. 

machine readable tape are available at the central facility and are also 

distributed to seven Regional Dissemination Centers throughout the coun- 

try. 

Both the published materials and the 

A schematic of the system appears as Figure 1, page 15. 

The NASA Collection 

Approximately eight thousand documents are added during each search 

period to the NASA collection which now includes more than seven hundred 

thousand documents.2o Part of this is report literature generated both 

by NASA contractors and by other government agencies whose reports are 

screened by NASA for material of interest to the aerospace cammunity. 

19Recommendations for National Document Handling Systems, Appendix 

"Burnett, "Information Sources and Programs ," p. 309. 
A, A Background Study, Section 9, p. 22. 
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The Announcement Journals 

The report literature is announced in the indexing and abstracting 

j ournal , (STAR). Reports 

classified for reasons .of security are indexed and abstracted in CSTAR. 

The published literature in the aerospace field i s  announced in another 

journal, issued in the same format as STAR, International Aerospace Ab- 

stracts (IAA). There is no overlap in the coverage of these two journals. 

STAR includes only the report literature and - IAA, the published literature 

of the field. 

number beginning with an '3'' and those in - IAA, an accession number begin- 

ning with an "A." 

The documents included in STAR are assigned an accession 

Both are issued bi-weekly but on such a schedule that 

they appear on alternate weeks. 

The Subject Analysis 

The documents, both the report and the published literature, are 

channeled to a contractor for processing. At the time of the sample period 

used in this study, the organization was Documentation, Inc. 

Documentation, Inc., under a contract with the NASA Scientific and Tech- 

nical Information Division (STID), began operation of the NASA Scientific 

and Technical Information Facility (STIF). 

to support, partially, the Technical Information Service of the American 

Institute of Aeronautics and Astronautics (AIAA), the subject analysis of 

the published literature has been handled in the same way as the report 

In 1962, 

Since 1963, when NASA began 

literature. 

Each document received by NASA receives a bibliographic description 

and a subject analysis of its contents. 

of 

This subject analysis consists 
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1. 

2. 

3 .  

4. 

5. 

the assignment of the category number under which the ab- 

stract of the document will appear in the published journals. 

The categories have been described as "34 subject categories 

(now 35) covering eight disciplines, eighteen different 

areas of engineering, and two interdisciplinary categories. 
Few of the categories are mutually exclusive. 4 

an abstract of the document. 

a "notation of contents" which can be described as an ex- 

panded title. 

three to five index terms assigned for use in the announce- 

ment journals . 
additional index terms assigned for use on the machine read- 

able tape. 

At the time of the sample period, the average number of index terms as- 
22 signed per document was seventeen. 

STAR and IAA are divided into three main sections. Part one includes 

abstracts of all the documents acquired since the publication of the pre- 

vious issue arranged by accession number under their assigned category. 

The second section consists of an alphabetically arranged list of index 

terms under which are recorded the accession numbers of the documents 

indexed by that term, the notation of contents, and a reference to the 

category number assigned to the document. The third section includes an 

c 

, Appendix 

"This figure is generated by the reformatting program used at the 

L 

A, A B 

Pittsburgh RDC and does not agree with the figure used in the introduction 
to the SAL. - 
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index t o  the corporate sources responsible for documents i n  that issue 

and t o  the document accession numbers i n  that issue, including the ori- 

ginal accession number assigned by another agency to  a document NASA has 

acquired, with a reference to  the NASA accession number. 

The "Current Awareness" Tape 

Each machine readable tape received from NASA represents one "current 

awareness" search period and corresponds t o  two issues each of STAR and 

- IAA. 

number assigned t o  each document, the category number t o  which it was 

assigned, the notation of contents, and the index terms assigned, both 

those included f o r  use in  the announcement journals and the additional 

terms usable only in a computer search of the tape. 

The tape, as it is issued by NASA, includes the unique accession 

In addition to  the "A" and "N" document accession numbers repre- 

senting the report and journal l i terature in  the field,  a third set of 

document indexes is included on the current awareness tape. 

accession numbers , the A80 , 000 series , represent a continuing bibliog- 

raphy of aerospace medicine compiled by the Library of Congress. This 

These 

series has not been considered in  the study because the documents i n  this  

series are not available i n  the same way that "A" and "N' documents are 

available. 

Regional Dissemination Centers in  the form of microfiche and are avail- 

able immediately t o  the users in  hard copy if ,  af ter  reading an abstract 

of the document, the user is interested in  acquiring the entire document. 

The "A" documents, because they are open or journal l i terature,  consti- 

tute  a copyright problem and are not as rapidly available to  the user 

as are the "N" documents. 

The "N' documents, the report literature, are sent t o  the 

When an "A" document is  ordered, the journal 
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in which it appeared is borrowed, the article is copied, and the copy 

forwarded to the user. 

NASA system. 

The A80,000 series is not available through the 

The Regional Dissemination Centers 

Although the functions of acquisition and analysis of material are 

performed centrally, STID has followed a policy of decentralization for 

the searching, retrieval and provision of hard copy functions. 

Regional Dissemination Centers were established as part of the NASA 

decentralization program designed to assure rapid and flexible service 

for the users of the system. 

supplied by NASA with a "current awareness" tape in the format previously 

described. 

hard copies can be made is also supplied by NASA, as well as abstracts of 

The Regional Dissemination Centers are 

A microfiche copy of the reports abstracted in STAR from which 

the "A" and "N' documents in hard copy. 

are available only in the journals and are not supplied by NASA but copies 

of these articles are disseminated by the Pittsburgh RDC. 

The articles abstracted in - IAA 

The Pittsburgh Regional Dissemination Center 

The University of Pittsburgh, in 1963, created the Knowledge Avail- 

ability Systems Center whose objective was to develop a program of re- 

search and teaching in the information sciences. 

proposed to NASA that the KAS Center be made a center for the dissemina- 

In 1964, the University 

tion of aerospace information to local business and industry. 

posal was accepted and since 1964, the KAS Center has acted as a Regional 

Dissemination Center under a contract with NASA. 

The pro- 

The NASA RDC at the University of Pittsburgh provides a "current 

awareness" service for users of the system consisting of a computer search 
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of the tape issued at the end of each four week period by NASA. 

are submitted to the system by users who subscribe to the service on an 

Questions 

annual basis. 

a flat fee for which they were permitted to submit a fixed number of 

At the time of the sample period, subscribers were charged 

question statements to the system. 

These question statements are converted into strategies suitable for 

searching the computer file. The strategies are re-used each period for 

a search of the "current awareness" tape. 

file are also possible and are often requested by the user when a new 

question statement is submitted to the system. 

Searches of the retrospective 

The result of the computer search of the tape consists of a list of 

document accession numbers whose indexes fulfilled the requirements of 

the strategy. 

The Function of the Analysts 

In order to exploit most effectively the NASA files for the benefit 

of the subscribers, a group of intermediaries, the analysts, are inter- 

posed between the file and the users. The analysts at the Pittsburgh 

RDC are subject specialists whose function is to 

1. 

2. 

analyze the question statement submitted by the user. 

translate it into a strategy for searching the machine 

readable file. 

evaluate the documents retrieved by the computer search in 

terms of the question statement submitted by the user. 

3.  

These recurring question statements that are searched during each "current 

awareness" period are assigned to specific analysts, usually on the basis 

of their subject competence. The abstracts for the computer cited 
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sent to the appropriate analyst 

to the user's question statement. 

iders relevant are forwarded to 

which the user is asked to note 

the document to his question. 

list of accession numbers of the 

sis of the abstract, by the analyst. 

ollowing the accession number is reserved for ordering 

second column is labeled "Related", the third column 

is labeled "Not Related - Keep Sending'' and the fourth column, "Not- 

Related - Stop Sendingr1. 

Only part of the users seturn evaluation sheets during any one 

search period. 

Information from two sources is useful to the analyst, information 

from the user as to the relevance of the forwarded documents to the 

user's question statement and information from the system as to the 

terms in the strategy that retrieved relevant documents. 

schematic shows that information from some users concerning the relevance 

Although the 

of the forwarded documents filters back into 

a considerable lapse of time before this occu 

system, there is usually 

At the time of the sample period, the o ay the analyst could 

f the terms in the 

ex terms on the "current 

the relevant iiocuments 

get any information concerning the effect 

strategies was by examining a printout o 

awareness" tape and checking the terms as 

against the terms in the strategies. 
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The Program at the Pittsburgh Regional Dissemination Center 

The Pittsburgh RDC strips from the NASA tape the document accession 

number, category number and index terms and reformats this information in 

orm the computer search more economically. 

at the Pittsubrgh RDC pre 

ques possible at the cent 

The search 

es the use of some of the 

facility and some Regional 

ters, e.g., negation, weighting of terms, or searching 

t category nwnber or index term. 

Dis- 

for 
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CHAPTER I11 

THE TWO AUTHORITY LISTS 

The major point of access to the NASA file is through the subject 

analysis of the documents. 

at which documents are being acquired, access is almost limited to a 

Because of the size of the file and the rate 

mechanized search. 

gained empirically unless the terms used for  the subject analysis are 

presented in a form that represents the organization of the file. 

Knowledge of the organization of the file can only be 

Al- 

though in the introduction to the Thesaurus, the following statements 

appear, "the NASA Thesaurus is an alphabetical listing of terms by which 

the documents in the NASA scientific and technical informtion system 

are indexed and retrieved." and "the terminology of the Thesaurus is based 

in large part on the actual indexing vocabulary developed by NASA during 

the period 1962-1966,"23 the degree to which the terms in the Thesaurus 

are usable with the retrospective file is unknown. This chapter consists 

of a description of the structure of the two authority lists. 

The Subject Authority List 

Prior to the publication of the Thesaurus, the only authority list 

developed for use with the NASA information system was the Subject Author- 

ity List (SAL). 

coded to show their use in the system, i.e., all legal terms could be 

This was an alphabetically arranged list of index terms 

23NAsA Thesaurus, ~ o l .  I, p. v. 



used on the machine readable tape but not a l l  terms could be used in  the 

published announcement journals. For example, some terms, such as 

FLOW 

were not considered specific enough for use in the published indexes. 

Term fragments, such as 

ELECTRIC 

were not used in  the published indexes. 

term had been used in  either the published journals or on the machine 

readable tape was also indicated. 

quarterly. 

The frequency with which each 

A new issue of the - SAL was published 

One page of the - SAL appears as Figure 2 .  

The Thesaurus 

The Thesaurus consists of three volumes. The f i r s t  two volumes 

u t i l i ze  the structure common t o  such authority lists. One page of the 

Thesaurus appears as Figure 3 .  

i n  the alphabetic sequence. 

arranged alphabetically within categories, "Used For'' entries, "Broader" 

Each term appears once as a Main Term 

Under each Main Term is a l is t  of subterms 

terms, "Narrower" terms, and "Related" terms. 

access entries, i . e . ,  terms not legal within the system that refer t o  

legal terms. 

The "Used For" entries are 

For example, l is ted under the Main Term 

CLOCKS 

in  the Thesaurus, are the following categories of subterms: 

Used For WATCHES 
Broader Terms MEASURING -INSTRUMENTS 

TIME MEASURING INSTRUMENTS 
Narrower Terms ATCMIC CLOCKS 

CHRONclMETERS 
CLOCK PARADOX 

TIMING DEVICES 
Related Terms TIME MEAsUEMENT 
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CERAMIC COATINGS 
f CCN ' T  I 

NASA THESAURUS (ALPHABETICAL L I S T I N G )  

llCGAT INGS 
INORGANIC COATINGS 
PROTECTIVE COATINGS 

METAL COATINGS 
PORCELAIN 
SPRAYED COATINGS 
VACUUM OEPOSIT ION 

RT F I N I S h E S  

CERAMIC HONEYCOMBS 

BT CERAMICS 
R T  hONEYCOMB CORES 

1801 3202 

HONEYCOMB 5TRUCTURES 
CERAMIC NUCLEAR FUELS 

1801 2203 

#FUELS 
B T  CERAMICS 

NUCLEAR FUELS 
RT CARBIDES 

CERMET S 
N I T R I O E S  
PLUTCNIUM COMPOUNDS 
PLUTCNIUM OXIDES 
THORIUM COMPOUhOS 
URANIUM CARBIDES 
URANIUM CCMPOUNOS 
URANIUM O X I D E S  

CERAMICS 
1801 

NT CERAMIC BONDING 
CERAMIC COATINGS 
CERA& I C  HONE YCOMBS 
CERAPIC NUCLEAR FUELS 
PGRCELAIN 
PYROCERAM JTRAOEMARK) 

RT ABRASIVES 
B A K E L I T E  (TRAOEMARK) 
B R I C K S  
CERMETS 
CLAYS 
D I E L E C T R I C S  

GLASS 
GLAZES 
HASON RY 
MATERIALS SCIENCE 
MCRTARS (MATERIAL)  
PYROLYTIC  MATERIALS 
REFRACTORIES 

#REFRACTCRY MATERIALS 
S I L I C O N  O I O X I O E  
T I L E S  

CERCOCEBUS MGNKEYS 

. F R I T  

0402 
E T  #ANIMALS 

MAMMALS 
MONKEYS 
PRIMATES 
VERTEBRATES 

CEREBELLUM 
0404 

BT #ANATOMY 
B R A I N  
CENTRAL NERVOUS SYSTEM 

UhERVCUS SYSTEM 
CEREBRAL CORTEX 

0404 
BT #AkATGHY 

G R A I N  
CENTRAL NERVOUS SYSTEM 

#NERVOUS SYSTEM 

CEREERAL VASCULAR ACCIDENTS 
RT CORTEXES 

0402 0405 
R T  CAREIOVASCULAR SYSTEH 

STROKES 
CEREBROSPINAL F L U 1 0  

0403 0404 
B T  #BCOY F L U I D S  
RT B R A I N  

F L U I O S  
CEREBRUM 

0404 
BT &ANATOMY 

BONLS . 

CERENKOV COUNTERS 

BT COUNTERS 
1406 

#MEASURING INSTRUMENTS 
R A D I A T I O N  COUNTERS 
R A O I A T I G N  MEASURING INSTRUMENTS 

RT CERENKOV R A D I A T I O N  
S C I N T I L L A T I C N  COUNTERS 

CERENKOV EFFECT 

CERENKOV R A O I A T I O N  
USE CERENKOV R A D I A T I O N  

0710 2310 2402 2403 
UF CERENKOV EFFECT 
BT  #ELECTROMAGNETIC R A D I A T I O N  
RT BREMSSTRAHLUNG 

CERENKOV COUNTERS 
CORPUSCULAR R A D I A T I O N  
COSMIC RAYS 
GAMMA RAYS 
L I G H T  ( V I S I B L E  R A D I A T I O N J  
NUCLEAR R A D I A T I O N  
ULTRAVIOLET RAOIATXON 

CERES ASTEROID 
3001 3008 

BT ASTEROIDS 
# C E L E S T I A L  BODIES 

CERESIN 
1806 1808 

BT # A L I P H A T I C  COMPOUNDS 
ALKANES 

P A R A F F I N S  
WAXES 

0603 1703 

#HYDROCARBONS 

CERIUM 

BT #CHEMICAL ELEMENTS 
#METALS 

RARE EARTH ELEMENTS 
NT CERIUM ISOTOPES 

CERIUM 137 
CERIUM 144 

CERIUM COMPOUNDS 
0603 1804 

BT #RARE EARTH COMPOUNDS 
NT SASTNAS I T E  
RT METAL COMPOUNDS 

CERIUM ISOTOPES 
0603 1703 2406 

BT CERIUM 
#CHEMICAL ELEMENTS 

ISOTOPES 
#METALS 

NUGLIOES 
RARE EARTH ELEMENTS 

NT CERIUM 137 
CERIUM 144 

0603 1703 2406 
CERIUM 137 

8 1  CERIUM 
CERIUM ISOTOPES 

ISCTOPES 

NUCL I D E S  
R A D I O A C T I V E  ISOTOPES 
RARE EARTH ELEMENTS 

#CHEMICAL ELEMENTS 

#METALS 

CERIUM 144 
0603 2406 

BT CERIUM 
CERIUM ISOTOPES 

ISOTOPES 

NUCLIDES 
R A D I O A C T I V E  ISOTOPES 
RARE EARTH ELEMENTS 

#CHEMICAL ELEMENTS 

#METALS 

CERMETS 
1701 1801 3305 

UF CERAMAL PROTECTIVE COATINGS 

BT #C@MPOSITE MATERIALS 
R T  CERAPalC NUCLEA7 FUELS 

CERAMALS 

CERAMICS 
HEAT RESISTANT ALLOYS 
PGYOER METALLURGY 

The Thesaurus 

Figure 3 
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The f i r s t  term 

WTCHES 

is not a legal entry and the user is  told to  use 

CLOCKS 

instead. 

relationship t o  the Main Term. 

The remaining terns are legal terms in  the system and bear some 

In the preceding example, that in  which the 'Fuse" reference is t o  

one legal term, it may be assumed that within the system, the two terms 

are synonymous. In other cases, the access entry refers t o  two or  more 

legal terms. For example, the access entry 

INSTRLIMENTAI, ANALYSIS 

has a 'Vse" reference t o  both 

ANALYZING and AUTCMATION. 

Clearly, in  this  case, the terms are not synonymous t o  the same degree. 

Access term "A" cannot replace two legal terms, ''Brr and "C" because this  

places "Brr and "C" i n  an anomalous position. 

that "A" is a subset of ftBrr and/or "C" but not necessarily an intersection 

of ''Ef and "C". 

The reference must mean 
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The Array Term.- 

above, there is an implicit access entry represented by the "Array Term." 

These are terms, evidently so ambiguous and ubiquitous in  the system, 

that the use of another term has been recommended in  their  stead, although 

they are legal entries. These terms do not belong t o  hierarchies but bear 

only "Related Term" relationships with other terms. 

kinds of zmbiguity that account for different kinds of Array Terms. 

some cases the Array Term has formed the head of the construction for  

several unrelated multiple word terms. 

only the most tenuous of relationships. 

In addition t o  the explicit access entry mentioned 

There are several 

In 

Among these terms there may be 

The assignment of terms of th i s  kind t o  the category of Array Terms 

is a t  least  partly the effect of exploding multiple word terms into their  

component parts with the result  that the word has so  many referents that 

it has l o s t  any value it has originally as an index term. In other 

cases, the ambiguity apparently results from the inclusion of terms 

within the system whose referent may be either a concrete object or a 

quality or characteristic by which objects or  processes may be described. 

In addition t o  appearing in  a single version with directions t o  use 

another term, i f  possible, the Array Term serves another purpose in  the 

Thesaurus, i . e . ,  that of directing the user t o  several forms of the word 

each with different referents. 

is represented by the Array Term 

For example, another kind of Array Term 

BEARING 

which also appears in  two other forms 

BEARING DIIRECTIONI 

There is no ambiguity when the 

BEAI~INGS 

term is glossed or  defined by subterms as 
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it is in  the Thesaurus. However, appearing in  only one form and unde- 

fined as it does in  the - SAL, the term could have been applied t o  these 

and other referents. 

The Categories.- 

category or subcategories t o  which it has been assigned. 

Following each legal main term is the number of the sub- 

Originally, the 

categories were developed fo r  use in  the printed indexes in  which each 

document was assigned a two d ig i t  number representing one of the categories 

used by the NASA system. 

lished indexes and on the machine readable tape. 

Each category assignment appeared in  the pub- 

In Appendix B, Volume 

111, in the Thesaurus, each category, now thirty-five in  number, has been 

fragmented into a number of subcategories represented by a four digi t  num- 

ber in  which the first two digi ts  represent the category and the second 

two, the subcategory. 

name sometimes also appears as an index term. 

Each category and subcategory is named and the 

I t  is not h o r n  whether the 

two, category o r  subcategory, and name are co-extensive. 

defined and a reference made t o  related categories. 

Each category is 

Volume I11 of the Thesaurus.- Appendix A, Volume 111, is a display of 

a l l  the hierarchies culled from the "Broader" and 'Warrower" term rela- 

tionships indicated in  the f i r s t  two volumes. 

more than one hierarchy or  t o  none. 

cated by indentations. 

Implicit in the category and subcategory arrangement is a three level 

hierarchy. 

not been stated. 

Any term may belong t o  

Levels in  the hierarchy are indi- 

The greatest number of levels appears to  be five. 

The relationship between these two separate hierarchies has 

Appendix C,  Volume 111, is an index i n  which each word that appears 

as part of a multiple word term is arranged in  alphabetical order and 
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followed by the list of terms in  which it appears. 

Appendix D, Volume 111, is an alphabetically arranged list of the 

legal terms and the f inal  authority list as t o  their  punctuation, spacing, 

etc. 

The two main volumes and the Appendices in  Volume I11 permit access 

to  the index terms in  a number of different ways: 

1. 

2 .  

in  an alphabetical l i s t  followed and defined by subterms. 

displayed as part of hierarchy if the term belongs to  one 

of the hierarchical structures. 

3. as a term in  a category and subcategory. 

4. with other terms that include the same word. 

The Function of a Thesaurus 

The indexing system as revealed in  the Thesaurus apparently attempts 

t o  name those aspects of documents that might be of interest t o  the users 

of the f i l e .  The whole construction of the Thesaurus is focused upon the 

elimination of ambiguity in  the application of terms. 

parallel natural language but they are not the same as natural language. 

Indexing languages 

The major difference is that the referent of a word used in natural lan- 

guage is delimited by the context in  which it is  used. The elimination 

of ambiguity in  the Thesaurus is attempted and to  some degree accom- 

plished in several ways, a l l  of which are an attempt to  provide context. 

the subject areas covered in an information system delimit 

the context of a term. 

1. 

For example, the term 

. EGO 

clearly has one referent in the area of psychology and 

another in  the NASA f i l e .  
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2. a second way of providing context for a term is the method 

used in thesauri and frequently in dictionaries, by listing 

with the word other words that are, to some degree, synony- 

mous. 

a third way of eliminating ambiguity i s  by use of the gloss. 

Two glosses are used in this way in the Thesaurus, those 

3. 

that indicate either the field or the context of the term. 

4. a fourth way of providing context is by use of a suffix 

that will enable the user to discriminate between two forms 

of the word. 

rules have been established which the user recognizes con- 

cerning the use of suffixes. 

by defining the term in a scope note. 

Use of this technique is possible only when 

5. 
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CHAPTER IV 

THE EXPERIMENTAL DATA BASE 

For the single "current awareness" search period selected as the 

data base for this investigation, the indexes to 5600 "A" and 'W" docu- 

ments were added to the &chine searchable file and more than eight hun- 

dred question statements were searched as part of the "current awareness" 

service of the NASA Regional Dissemination Center at the University of 

Pittsburgh. 

Since the usefulness of the Thesaurus would be determined in part 

by the user's evaluation of the cited documents, only those strategies 

for which this information was available were used. A second delimita- 

tion was that the question statement be represented by a unique search 

strategy. Almost two hundred of the question statemer,ts submitted to 

the system were not assigned unique strategies but were searched with 

similar question statements. 

Approximately 7 per cent of the strategies searched retrieve document 

citations infrequently, primarily because their subject area is not one 

covered to any great extent in the aerospace literature. In the Fourth 

Annual Report made to NASA by the Space and Technology Transfer Program 

These were not included in the sample. 

at the University of Pittsburgh, "no citation" strategies were attri- 

buted to "three possible causes: 

1. 

2.  

The phrased profile may be extremely narrow and specific 

Abstract journal coverage of subject areas may be cyclic 

in nature. 



3 .  Search strategies may be inadequate. t 124 

In a Eurther discussion of the ''no citation'' strategies, it is suggested 

that, in certain subject areas, the yield is small because of the limited 

amount of research being done in that area. The cyclic phenomenon is 

partially the result of the periodicity of journal publication and the 

publication of the papers of conferences devoted to one subject area. 

The third factor contributing to the "no citation" strategies, i.e., those 

for which no documents were cited by the computer search, may be the re- 

sult of inadequate use of applicable termin~logy.~' The statement is 

made that poor indexing may also be a factor controlling retrieval and 

that ''a major factor contributing to inadequate indexing is the time lag 

between the creation and the adoption of a newly formulated technical 

term. ltz6 For this investigation, those strategies for which no documents 

were cited as a result of the computer search and those for which none 

of the cited documents were forwarded to the user by the analyst were 

excluded from the sample. Because it was believed that it would be use- 

ful to compare the strategies developed after the publication of the 

Thesaurus with those in use before its effective date, strategies that 

were cancelled prior to January 31, 1968 were also eliminated from the 

sample. 

Here, in summary, are the criteria used to select the sample of stra- 

tegies forming the data base for this study, 1) the strategy must have 

24University of Pittsburgh, Knowledge Availability Systems Center, 
Fourth Annual Report, (1968), p. 28, (Hereinafter referred to as KASC, 
Fourth Annual Report). 

"Ibid 9 P* 31. 

'%bid. 
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been applicable to only one question statement; 2) the computer search 

must have resulted in citations some or all.of which were judged relevant 

by the analyst and forwarded to the user; 3) the user must have returned 

a relevance sheet indicating the "relatedness" of the computer cited docu- 

ments to his question statement, and 4) the question must still have been 

in force after the effective date of the Thesaurus. 

page 35, illustrates these delimitations, 

The chart in Figure 4 ,  

Each question statement received by the Regional Dissemination Center 

at the University of Pittsburgh is kept in a separate folder labeled with 

a unique number. 

strict confidence. 

any meaningful designation from the folder regarding the company or indi- 

vidual served. 

of the computer search of the file, the analyst's evaluation of the docu- 

All questions received and searched are maintained in 

The unique number is provided as a means of removing 

The computer printout of the documents cited as a result 

ments cited, and the user's evaluation if any has been received, are all 

kept in the folder with any other information pertinent to the question 

statement. In order to select the strategies meeting the previously es- 

tablished criteria, the contents of the folders for each question state- 

ment had to be investigated by KAS Center staff and the strategy developed 

from the question statement either added to the sample or eliminated be- 

cause it failed to meet the criteria. 

The following analysis of the question statements in effect during 

the sample period and the reasun for their elimination from the sample 

is illustrated in Figure 4, page 35, and summarized in Figure 5 ,  page 37. 

Although more than eight hundred strategies were searched during the 

sample period, only seven hundred and thirty-five were reserved for further 

consideration. Eliminated were those strategies developed €or questions 
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The letters preceding the following paragraphs refer to appropriate 

sections of Figure 5 .  

For 50 of the 7 3 5  strategies, almost 7 per cent, no documents were 
cited as a result of the computer search. For 17 in this group of 5 0 ,  
a total of 3 1  abstracts were manually retrieved by the analyst and for- 
warded to the user, 9 of whom returned relevance sheets to the Center. 
Two of the relevance sheets comprised only orders for documents. Two 
of those returning relevance information later cancelled their questions. 

Although the computer search resulted in document citations for the 
1 4 6  strategies in this category, 19 per cent of the total number of stra- 
tegies searched, the computer-cited abstracts were judged not relevant by 
the analyst and were not forwarded to the user. For 26 question state- 
ments in this group, abstracts were manually retrieved by the analyst and 
forwarded to the user. Twelve of those receiving document citations re- 
turned relevance sheets to the Center, 6 of whom later cancelled their 
questions. 
vance sheets later cancelled their questions. 

El 

Four of the 14 who received abstracts but did not return rele- 

The remaining 1 2 0  users of the "current awareness" service in this ca- 
tegory, 16 per cent of the total number of users, received no abstracts 
for this period. Of this group, 4 8  later cancelled their questions. a The remaining 539 strategies, 7 3  per cent of the total number searched, 
retrieved document citations as a result of the computer search, some or 
all of which were judged relevant by the analyst a d  forwarded to the user. 
In this category, 3 7 5 ,  almost 70 per cent of those receiving computer-cited 
document abstracts, returned relevance sheets to the Center. Thirty-one 
responses consisted of document orders with no indication of the relevance 
of the abstracts forwarded. These strategies were eliminated from the 
sample as were the 161 strategies for which no relevance sheets were re- 
ceived from the users. Of the remaining 3 4 4  question statements, 8 8  were 
later cancelled and 3.were transferred to subfiles, i.e., searched with 
similar question statements. 

The remaining 256 strategies, 3 3  per cent of the total number of "cur- 
rent awareness" strategies searched, met the previously established crite- 
ria and constituted the sample strategies for this study. 
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Later 
Cancelled 
-I 

-0 no documents were cited by the computer search 

--@ users received no citations for period 

no feedback returned to Center 

---@ 
-0 

orders only returned to Center 

indicated relevance of computer citations 88 

users received manually retrieved citations 

__10 
_______o 

no feedback returned to Center 

orders only returned 

relevance indicated 

computer cited abstracts not forwarded by analys 

120 users received no citations for period- 
19% 

For % 
received manually retrieved citations 

feedback returned to Center*-@ 

returned relevance information 

A BREAKDOWN OF THE 735 "CC'RRENT AWARENESS" STRATEGIES (CAS) 
SEARCHED DURING THE SAMPLE PERIOD 

Figure 5 
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cancelled prior to the sample period, during the sample period, or during 

the "current awareness" period immediately following. Also eliminated 

were a very small number of strategies for which information for the period 

was incomplete. 

Description of the Strategies 

The strategies can be sorted into three categories, as shown in Figure 6. 

1 The single aspect and union strategies 

The least complicated strategy consists of either a single term or 

a series of single terms summed. The union is represented in the examples 

by a plus sign (+). 

that, in the opinion of the analyst, the terms represent the question 

statement, or some aspect of the question statement, and that every docu- 

When this type of strategy is used, it may be assumed 

ment indexed by the term has the possibility of being relevant to the 

question statement. The following are examples of strategies in this 

category. 

VACUUM DEPOSITION 
TEMPERATURE MEASWEMENT + THERMISTOR 

In the 256 strategies 

,cent) consisting of a 

of a series of two or 

2 The intersection 

used for this study, there were thirteen (5 per 

single term and sixty-eight (26 per cent) consisting 

more terms summed. 

A second category includes those strategies based on an intersection 

of terms, represented in the sample by an asterisk (*). Apparently in 

these cases, no single term represents the question statement and the 

analyst is interested in documents indexed by term 'tA" only if they are 

also indexed by term "B." The simplest strategy of this type consists of 

the intersection of two terms, for example, 
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THE STRATEGIES: CATEGORIZED BY TYPE OF STRATEGY 

Figure 6 
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OXIDATION * METAL. 
There were two such strategies in the sample. This type of strategy most 

closely approximates the classic uniterm strategy in which two, three or 

four very broad terms, i.e., terms with non-specific referents, were 

joined in an intersection to retrieve document citations of a highly 

specific nature. 

of the terms PLASTICS, BONDING, METAL and WOOD to find references to 

Taube and Wachtel use, as an example, the coordination 

"plastics bonding metal to wood."27 

More complex forms in this category of strategies are the following 
i 

configurations which represent a series of intersections summed. 

were eleven strategies similar to the following configuration. 

There 

HYDROCARBON* (CATALYTIC ACTIVITY+CATALYSIS+CATALYST) 

The following example is a variation of the preceeding form. 

twenty-two strategies in the sample of this type. 

There were 

[ (WAR+ANTENNA) * (ARRAY+PHASED ARRAY) ] 
A still more complex variation is the following configuration which con- 

sists of two or more parts. 

more intersections. summed. 

Each part of the strategy includes one or 

[FUSELAGE*(HELICOPTER+VIBRATION)]+(HELICOPTER*VI3RATION) 

Forty-five strategies, or approximately 17 per cent of the sample of two 

hundred and fifty-six strategies, belonged to the second category, "Inter- 

sections. " 

3 The combined strategy 

The third category consists of strategies in which one or more terms 

27Mortimer Taube and Associates, Studies in Coordinate Indexing, 
(n.p. :Documentation, Inc., 1953), p. 39. 



and one or more intersections are summed. 

such strategies in the sample. 

There are one hundred and thirty 

Example 

More then 

ration or 

The 

ADHES I'VE+ (ADHESION* POLYMER) 

50 per cent of the strategies in the sample fit this configu- 

some variation of this configuration. 

reasons f o r  the development of such a strategy become clear when 

the system as a whole is considered. The NASA system of indexing was 

never a "pure" uniterm system. There was always some provision made for 

the use of multiple-word, or precoordinated terms that were used to index 

the documents in the published indexes. This is explained in a discussion 

of the NASA system by Van A. Wente, 

The NASA system designers recognized at the out- 
set that these two approaches to retrieval, book in- 
dexes and tape files, may best employ two different 
types o$ indexing. It was felt that if the two types 
of indexing could be performed simultaneously and with- 
out duplication of effort, a significant gain in effi- 
ciency would be realized. On the one hand, the mani- 
pulative nature of computer type data allowed the use 
of term coordination of an almost unlimited degree. 
On the other hand, printed indexes, because of their 
nonmanipulative nature, required the use of a subject 
heading type of indexing, whereby a highly developed 
structure of terms and cross-references guides the 
searcher t o  relatively more specific terms in the 
indexes where he might look for desired subject mat- 
ter. 
these two indexing approaches became a difference in 
degree of what may be called precoordinction. 

In actual practice, the difference between 

A completely word-by-word approach to indexing 
for computer retrieval may result in an extensive 
potential for false combinations and lack of speci- 
ficity. Therefore, a machine vocabulary was devel- 
oped which required precoordinations of those words 
most likely to give such results if used by themselves: 
proper names, specific things or projects and certain 
very general terms (LOW, HIGH, etc.) A vocabulary of 
approximately 13,000 terms resulted with about 40 per 
cent of its terms precoordinated. From 15 to 20 or 
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more of these terms are currently employed t o  charac- 
terize the average document i n  the tape data.28 

Each document acquired by NASA was, at  the time of the sample period, 

assigned an average of three published terms and "10 machine terms," i.e., 

terms that were never used i n  the published indexes. 29 

The NASA system imposed a double burden on the analyst or user of 

the system i n  that he not only had to  predict which term or terms might 

have been assigned to  a document, he then had to  be able to  predict the 

form in  which the term would appear, i .e. , in  an intact form as used in  

the published indexes or i n  the exploded form used on the machine readable 

tape. 

published indexes, it would appear on the machine readable tape i n  the 

same form. 

there was ,  a t  least  part of the time, a policy that required that the mul- 

t iple  word terms be fragmented into their  component parts for use on the 

machine readable tape. 

If a multiple word term had been used to index the document in the 

In order t o  make the system consistent with uniterm principles, 

In Indexing Guidelines for Use with the WSA Thesaurus, the following 

statement appears in  the section labeled "Changes in Indexing Practices/ 

Patterns" 

The unitizing (breaking down) of combined (precoordi- 
nated) published terms into machine retrieval terms 
w i l l  be discontinued. 

For example, LIQUID PROPELLANT ROCKET ENGINE (Old 
Sub j ect  Guide Term) 
LIQUID; PROPELLANT; ROCKET ENGINE or 

'%an A. Wente, "Specificity and Accessibility in a System of Infor- 
mation Centers on Space and Aeronautics," Colloquium on Technical Precon- 
ditions for  Retrieval Center Operations, ed. Benjamin F. Cheydleur (N. Y.: 
Macmillan, 1965), p. 56. 

agree with the figure generated by the program used a t  the KAS Center. 
"This figure appears in the - SAL in  the Introduction and does not 
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ROCKET and ENGINE (Machine Retrieval 
Tern) 

The Thesaurus will contain a modified version o f  most 
old "uniterms." These will be used based on the infor- 
mation bein indexed and - not automatically upposted as 
previously. 50 

Apparently "upposting" meant exploding the multiple word terms into their 

component parts. 

-This practice was evidently never firmly established as policy be- 

cause it varied from time to time, and when it was in effect, was not 

consistently enforced. Therefore, Documentation, Inc., recommended that 

all strategies include both forms of the term, the exploded form because 

the document may not have appeared under the intact form in the published 

indexes because it was not a "major concept" in the document, and the 

intact form because if the doment had been indexed under the intact 

form in the published indexes, the term may not have been exploded for 

use on the machine readable tape. 31 

As a result, analysts tended to reinforce their strategies by in- 

cluding both forms of the term. There are four strategies in the 

"combined" category in which the multiple word term is used as a single 

term and its component parts are used in an intersection. 

ELECTRIC MOTOR + (ELECTRIC * MOTOR) 

For example 

Many of the combined strategies include a pattern of this sort. 

However, in developing the list of terms used in the sample 

30National Aeronautics and Space Administration, "Indexing Guide- 

31Documentation Incorporated , Guide to the Processing , Storage, 
and Retrieval of Bibliographic Information at the N4S4 Scientific and 
Technical Information Facility, (College Part, Md., 1966), pp. 8-9. 

lines for Use with the NASA Thesaurus," Unpublished paper, January, 1968. 
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strategies, no attempt was made to equate the terms forming intersections 

with a precoordinated form including both terms. A casual examination of 

the strategies will show that although some of the strategies include an 

intersection made up of two parts of a multiple word term included in the 

- SAL and sometimes in the strategies in an intact form, many of the terms 

forming intersections are not represented in the - SAL in a multiple word 

form. 

Some strategies seem to include both possibilities, that is, 1) the 

use of two terms t o  form an intersection not provided for in the terminol- 

ogy, and 2) to back up a multiple word term also used in an intact form 

in the strategy., 

The median number of documents retrieved by the sample strategies 

was 20.5. 

ranged from one document (by eight strategies) to two hundred and seventy- 

six documents (one strategy). 

retrieved eleven or fewer documents. 

The number of documents retrieved by individual strategies 

Approximately one-third of the strategies 

The median number of documents judged relevant by the analyst was 

The number of documents judged relevant for the individual stra- five. 

tegies ranged from one (for forty-two strategies) to two hundred and 

forty-two (one strategy). 

analyst judged three or fewer documents relevant. 

For more than one-third of the strategies, the 

44 



THE TERMS I N  THE SmEGIES 

The preceding chapter described the strategies which were used t o  

generate a set of terms of particular applicability to  the subject areas 

searched a t  the Pittsburgh RDC. The terms from the strategies were in  

the form found in  the - SAL because the sample period antedated the pub- 

l ication of the Thesaurus. 

the problems involved in  finding the equivalent Thesaurus forms of the 

terms when start ing with the - SAL forms. 

This chapter consists of a discussion of 

The succeeding chapter dis-  

cusses the conversion process from the opposite position, i.e., finding 

the equivalent - SAL, term when beginning with the Thesaurus form of the 

term. 

I t  was necessary to  convert the - SAL terms t o  the forms found in  

the Thesaurus because the strategy terms were to  be used to  develop a 

subset of the Thesaurus. This subset consisted of the strategy terns 

as Main Terms in  the Thesaurus and a l l  of their  appropriate subterms. 

For example, one of the terms appearing in  the strategies was 

which appears i n  the Thesaurus as 

BRASSES 

with the following subterms: 

Broader Terms ALLOYS 
COPPER ALLOYS 

In order t o  generate a set of terms related to  the subject areas 



searched at the KAS Center, all of the subterms appearing under 

BRASSES 

as a Main Term in the Thesaurus were needed to form a subset of the 

Thesaurus. 

Because the KAS Center had a copy of the Thesaurus on computer tape, 

the process of selecting the subterms could be accomplished mechanically 

after the strategy terms were equated with Thesaurus terms. 

of the computer processing that was needed is explained in Appendix A. 

However, a brief summary of the process will be given whenever necessary 

for clarification. 

The mechanics 

The Pittsburgh Regional Dissemination Center assigns a unique five 

digit number to each question statement. 

identify the strategy based on the question statement. 

This number is also used to 

The terms, still 

in the - SAL form as they appeared in the original strategies, were key- 

punched, one term per card. The number identifying the strategy in which 

the term appeared was keypunched on the same card. 

deck of 2,174 cards. 

This resulted in a 

The deck was sorted alphabetically and listed. 

Because some of the terms were used in more than one strategy, ano- 

ther deck was keypunched consisting of the unique terms and their fre- 

quency of use in the strategies. A copy of one 

page of this list appears as Figure 7 .  

unique terms appearing in the strategies. 

This deck was listed. 

This list consisted of the 1,384 
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A N A L O G  S I M U L A T I O N  

A N A L O G  COMPUTER 

A N A L Y S I S  

ANEMOMETER 

ANEMOMETRY 

A N T E N N A  

A N T I F R I C T I O N  

A P P A R A T U S  

A P P L I C A T I O N  

ARC 

ARRAY 

A T M O S P H E R E  

A U D I O  

A U D I O  E Q U I P M E N T  

A U S F O R M I N G  

A U S T E N I T E  

A U S T E N I T I C  S T E E L  

A U T O M A T 1  O N  

A V A L A N C H E  

A V  I A T 1  O N  

AV I O N  I C s  

B A C T E R  I A 

B A I N I T E  

B A I N I T I C  S T E E L  

B A L L  B E A R I N G  

B A R R  I E R  

B A R R I E R  L A Y E R  

B A T T E R Y  

B A Y E S I A N  S T A T I S T I C S  

B E A M  

B E A R 1  NG 

B I M E T A L L  I C  

B I NDER 

BT 01 N S T R U M E N T A T I O N  

B L A D E  

B O I L I N G  

B O L T  

B O N D I N G  

0 1  2 1  

0 1  2 2  

03 1 4  

01  1 2  

0 1  1 4  

0 1  1 2  

01  1 7  

03  1 4  

04 1 4  

01  1 2  

02 1 2  

02 1 2  

02 1 7  

0 1  2 1  

02 1 1  

0 1  1 1  

02 2 3  

0 1  1 1  

0 1  1 2  

01  1 4  

0 1  1 1  

01 1 1  

0 1  1 1  

01 2 1  

02 2 2  

0 1  1 2  

01  2 2  

02 1 4  

03 2 4  

01  1 2  

06  1 1  

0 1  1 3  

02 1 7  

0 1  1 1  

01 1 2  

01  1 1  

0 1  1 2  

0 4  1 1  

Figure 7 



The terms from the strategies can be sorted in to  five categories. 

1. those that did not appear in the - SAL. 

2.  those that exactly matched a Thesaurus Term. 

3. those that were the singular form of the Thesaurus plural 

term, 

those that differed from the Thesaurus form in some way 4. 

other than or  in  addit ion to  number 

5. those for which no equivalent term could be found in  the 

Thesaurus. 

The data i n  the following discussion appear i n  tabular form in Table 1. 

The terms were f i r s t  checked against the - SAL appropriate f o r  the 

sample period. 

keypunching errors, f o r  example, "Cermaic" for "Ceramic . ' I  

Twelve terms were not in  the - SAL. Some were obvious 

The following .terms in  the strategies did not appear in the - SAL 

appropriate for the sample period: 

AIRPLANE PRODUCTION COST 
ALUMINA 
CERMAIC 
FLUID TRANSMISSION 
METAL FINISHING 
METAL FORGING 
METAL GRINDING 
MONITORING SYSTEM 
ROCKET PROPELLANT 
SYsm ANALYSIS 
SYSTEM DESIGN 
WELD 

The remaining 1,373 terms were then checked against the Thesaurus 

and some rules for equating the form of the term in the - SAL with the form 

in the Thesaurus tentatively established. 
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THE EFFECT OF CONVERTING THE STRATEGY TERMS FRCM THE SAL - 
FORM TO TWE FORM FOUND I N  THE THESAURUS 

Number of Unique Terms 

Terms not i n  the - SAL 1 2  

Exactly Matching Terms .606 (43.8%) 
Legal Terms 495 

Access Terms 111 

Terms i n  Singular - 530 (38.3%) 
Plural Configuration 

Legal Terms 465 
Access Terms 65 

Terms Matching on 103 (7.5%) 
Other Bas is 
Legal Terms 93 

Access Terms 10 

Unmatched - SAL Terms 131 (9.6%) 

Total 1382 

Matched Terms 
Legal Terms 1251 

Access Terms 186 (13.5%) 
Total 1337 

Frequency of Use 
i n  the Strategies 

13 

1043 (45.7%) 
855 
188 

867 (38%) 

765 
102 

144 (6.3%) 

134 
10 

2 1 1  (9.3%) 

2278 

1754 

2054 
300 (13.1%) 

Table 1 

49 " 



An attempt was made to assign term equivalencies on a one-to-one 

When the term appeared in the same form on both lists, it was basis. 

called an exact match. For example, the term 

ABLATION 

is the same in both the - SAL and Thesaurus. 

per cent, from the strategies that were the same in the - SAL and Thesaurus. 

An additional 465 terms, 33.5 per cent, appearing in the singular in the 

There were 495 terms, 35.9 

- SAL, were found in the plural in the Thesaurus. 

Frequently the terms from the two lists neither matched exactly nor 

were they in a sipgular/plural relationship but were considered equivalent 

in the sense that both could be applied to the same referent. For example, 

the SAL term - 
ALLOTROPISM 

does not appear in the Thesaurus. 

Thesaurus is 

The most closely related term in the 

ALLOTROPY. 

The assumption was made that the subject areas covered in the NASA 

file remained the same and that the documents indexed prior to the publi- 

cation of the Thesaurus did not differ in content from those indexed after 

the publication of the Thesaurus. Therefore, the document searched for by 

ALLOTROPISM 

prior to the publication of the Thesaurus would have to be searched for by 

ALLrnOPY 

after the publication of the Thesaurus. 

appeared in each of the two authority lists, the terms were considered 

equivalent in that both terms referred t o  only one set o f  documents. 

Because only one form of the term 

Many of the terms differed from the SAZ, form in number as well as by - 



some other modification. For example, the - SAL term 

FLOW METER 

appears in the Thesaurus as 

FLOIWETERS. 

There is a difference in spacing between the two forms as well as a differ- 

ence in number. 

There wereninety-threestrategy terms, 6.5 per cent of the total nun- 

ber of terms, that differed from the Thesaurus terms in some way other 

than solely by number. The differences between the two sets of terms in- 

volved suffixes, spacing, hyphenation, orthography, and glosses. 

The terms 

ALLOTROPISM and ALLOTROPY 

illustrate a difference in suffixes. The terms 

FLOW METE2 and FLOWMETERS 

are illustrative of a difference in spacing. The a term - 
X-RAY 

appears in the Thesaurus in an unhyphenated form, 

x RAY. 
The following terms are examples of a difference in orthography. 

The - SAL tepn 

appears in the Thesaurus as 

STRAIN GAGES. 

There are several ways in which the two sets of terms differ in the use 

of gloss. In the 

- SAL, the gloss is bound by slashes and, in the Thesaurus, by parentheses, 

i.e., 

The basic difference is in the formation of the gloss. 
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JUPITER /PLANET/ 
JUPITER (PLANET). 

In some cases, the - SAL term includes a gloss and the Thesaurus form does 

not, as, €or example, in  the - SAL term 

ALTEiIWATING CURREN" 1 JACI 

which appears in  the Thesaurus as 

ALTERNATING ClTRRENT. 

More frequently, the Thesaurus form of the term is glossed and the - SAL 

term is not, e.g., the SAL term - 
TEFLON 

which appears in  the Thesaurus as 

TEFLON (TRADI34ARK). 

These are the differences that appeared most frequently in  equating the 

two sets  of terns in  this  category. 

ones that either did not appear in  this  sample or  appeared as unique 

examples are Eully discussed in  the following chapter. 

These differences and additional 

The Access Entries 

There were 186 terms, 13.5 per cent of the total  number of terms, 

that appeared in  the Thesaurus as access entries with a reference t o  the 

legal term. 

access entry can be categorized i n  the same way as can those between the 

The relationship between the - SAL term and the form of the 

- SAL term and the legal Thesaurus term, i . e . ,  as exact matches, as a singu- 

lar/plural relationship or as a difference that involved more than a 

change i n  number. 

The Problems in  Equating Terms 

There were a number of problems involved in  equating the - SAL terms 
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with terms in the Thesaurus. 

when the strategy terms were searcked for in the Thesaurus because the 

original set of terms was so small that no clear pattern for equating 

terms emerged. 

Not all of these problems were apparent 

The result was that a number of changes had to be made 

after the subset of the Thesaurus had been developed. 

One major problem in equating the two sets of terms was that there 

was not a one-to-one relationship between the terms in the - SAL and the 

terms in the Thesaurus. A second problem was that no clear line could 

be drawn between those terms in the sample for which equivalent tern 

could be assigned from the Thesaurus and those for which equivalent terms 

could not be assigned. 

The primary objective for this part of the term conversion process, 

i.e., assigning equivalent Thesaurus terms for a set of terms from the 

- SAL, was the development of a subset of the Thesaurus, not the establish- 

ment of rules for assigning term equivalencies. 

that, ordinarily, finding equivalent terms is important only when starting 

with a set of Thesaurus terms, for example, those in a strategy, and con- 

verting the terms in that strategy to a form usable with that part of the 

retrospective file indexed during the period the - SAL, was in effect. 

The reason for this is 

The only rule necessary during this part of the term conversion-pro- 

cess was one that would permit a two-part division of the - SAL terms, 

those for which equivalent terms from the Thesaurus could be assigned and 

those for which no assignment was possible. 

assignment of equivalent terms would become apparent during the reconver- 

sion process, i.e., in finding equivalent terms in the SAL for the Main 

Terms and subterms that appeared in the subset of the Thesaurus. 

fore, in this part of the conversion process, no attempt was made to 

Any inconsistencies in the 

There- 
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term t o  only one Thesaurus term. For example, the - SAT., term 

COATING 

may be represented by either of the two Thesaurus forms, 

COATING or COATINGS. 

Therefore, both terms were selected as equivalent to  the - SAL term. 

In other cases, it was possible t o  determine the appropriate term 

from the context of the strategy. For example, the SAL term - 
BEARING 

appears in  the Thesaurus in  three forms, 

BEARING [an array term] 
BEARING (DIRECTION) 
BEARINGS. 

The complete strategy provided enough context t o  assure the selection of 

the correct form. 

However, an attempt was made t o  avoid assigning more than one SAL - 
term t o  a Thesaurus term. For example, although the - SAL includes 

VOLT and VOLTAGE 

as terms, the Thesaurus includes only 

VOLTAGE. 

In th i s  case, only the exactly matching terms were equated. 

cases, when there was only one form of the term in the - SAZ, and one'form 

in  the Thesaurus, the two terms were equated. 

In other 

For example, the - SAL term 

CORD 

was equated with the Thesaurus tern 

CORDAGE. 

becatlse each authority list included only one form of the term. 

The preceding examples i l lustrate  the problems found when attempting 

to  match terms from the - SAL and Thesaurus on a one-to-one basis. 
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The Unmatched Terms 

There were 133 terms in  the sample, 9.6 per cent o f  the total  sample, 

fo r  which no equivalent Thesaurus term could be assigned. 

terms can be sorted into two categories. 

those terms that apparently do not differ  in  construction from forms 

acceptable in  the Thesaurus as index terms. 

The unequated 

The f i r s t  category includes 

For example, for  the - SAL term 

AIR CARGO HANDLING 

the most closely related Thesaurus term was 

AIR CARGO. 

The two terms were not equated. 

The second se t  of - SAL terns for which equivalent terms from the 

Thesaurus could not be found were those terms that appear in  the - SAL as 

both separate terms and as part of multiple word terms but appear in  the 

Thesaurus only as part of a multiple word term. For example, the term 

ELECTRIC 

appears in  the - SAL as a separate term and as part of a number of m l t i p l e  

word terms. When the terms from the strategies were keypunched, no a t -  

tempt had been made to  equate terms of this  nature that appeared in  the 

strategies, frequently as part of an intersection, with multiple word 

terms. 

frequently be represented by a multiple word tern, this  was not always the 

case. 

single term i n  the vocabulary. In any case, the anomalies of the indexing 

would have negated such an effort  because their effect is that AB does not 

necessarily equal A times €3. 

Although the terms forming intersections in  the strategies could 

Just as frequently, the intersections were not represented by any 

These anomalies resulted from the attempt to  provide terms f o r  

use in  the published indexes and the machine readable tape simultaneously. 

55 



The multiple word terms used for the published indexes were exploded into 

their component parts for use on the machine readable tape. However, 

th i s  was not done consistently. 

indexes were also available on the computer tape, the strategies were 

designed t o  retrieve documents no matter how they were indexed, i . e . ,  by 

rhe multiple word term or by its component parts. 

Because the terms used in  the published 

The decision was made t o  consider a l l  modifying words or  phrases as 

unmatched. 

word terms. 

t i p l e  word term and these terms might well have been equated with the 

multiple word term in  which they appear, except that  there is no assurance 

that the single word terms have been used only in  the context provided by 

Most of these terms also appear in  the - SAI, as part of multiple 

However, some of the terms appear as part of only one mul- 

the multiple word 

appears only in  

in  the Thesaurus; 

only in  

term. For example, the SAL term - 
BREADBOARD 

BREADBOARD MODELS 

the term 

NYLON 

NYLON RESINS. 

Two of the remaining terms 

FACE and LIP 

appeared in the Thesaurus were glossed in  a way that was inconsistent 

with the context of the strategy, i.e.,  

FACE (ANATOMY) 
LIPS (AMTCMY). 

56 



A Summary of the F i r s t  Term Conversion Process 

Most of the terms from the strategies, almost 90 per cent, exactly 

matched a Thesaurus term, were the singular form of the Thesaurus plural 
4 

form, or  differed in  some way other than simply by number from the The- 
saurus form of the term. 

Less than 10 per cent of the strategy terms were not matched with 

a Thesaurus term. There were thirty-one terms in  the category of un- 

matched terms that were similar in construction t o  terms acceptable in 

the system as index terms. 

appeared in  the Thesaurus,.appeared as part of multiple word terms or  

suffixed so  that they were in  the form of a noun. 

forms appeared in  the - SAL, i . e . ,  the unmatched specifier and the multiple 

word term, as, for  example, 

Almost  a l l  of the remaining terms, when they 

In some cases, both 

NONDESTRUCTIVE and NONDESTRUCTIVE TESTING. 

Both forms appear in  the - SAL,, but only one form, 

NONDESTRUCTIVE TESTS 

appears in  the Thesaurus. Both of the following terms, i . e . ,  the un- 

matched spedifier and the noun form, appear in  the - SAL, 

CERAMIC AND CERAMICS 

but only one form, 

CERAMICS 

appears in the Thesaurus as a separate term. 

In other cases, only one form appears in the - SAL, fo r  example 

FRINGE 

for which the most closely related term in  the Thesaurus is 

FRINGE PATTERNS, 

or, for  example the - SAL term 
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EUTECTIC 

f o r  which the most closely related term in  the Thesaurus is 

EUTECTICS. 

Neither 

FRINGE PATTERNS or EUTECTICS 

appear in  the SAL. - 
An arbitrary decision was made t o  consider as unmatched a l l  - SAL termis 

which had either typical adjectival suffixes or appeared only as specifiers 

in  the Thesaurus. 

term conversion process when the Thesaurus terms were converted t o  the 

- SAL form. The qualifying word "only" is  important because many of the 

Some exceptions t o  this  rule were made in the second 

single word terms, which were matched with Thesaurus forms, also appear as 

part of multiple word terms in both the - SAL and Thesaurus. 

the term 

For example, 

VACUUM DEPOSITION 

appears in both authority lists as do its component parts, 

VACUUM and DEPOSITION. 

Had the adjective form of 

VACUUM 

been l'Vacual'', an analogy with "Residuum" and "Residual", it would have 

been possible t o  discriminate between the two uses of the term in  the 

system. 

the specifier i n  a multiple word term, it is not possible to  determine 

Because the noun form is used as both a s ingle  word term and as 

the number of times the term's use is the result of exploding the multiple 

word term. 

Therefore, the terms may be considered t o  have been equated on a 

mechanical basis rather than on any logical basis related t o  their  use in 
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the system. 

The main objective in equating - SAL terms in the strategies with 

Thesaums terms was not the establishment of a set of rules for equating 

terms but the development of a subset of the Thesaurus that would be 

applicable to the subject areas searched at the Pittsburgh RDC. A number 

of changes in both the matched and unmatched sets of terms were made as 

a result of the second term conversion process. 
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CHAPTER VI 

THE CONWXSION OF THESAURUS TERMS 

A Summary of the Process 

In the preceding chapter, the process of converting a set of - SAL 

terms to  the form found in  the Thesaurus has been described. 

terms were derived from strategies used a t  the Pittsburgh RDC during one 

The - SAL 

retrospective "current awareness" search period. These terms, after hav- 

ing been converted to  the Thesaurus form of the term, were used t o  create 

a subset of the Thesaurus consisting of each strategy term as a Main Term 

in  the Thesaurus and a l l  of its subterms. 

sary for this  process is described in  Appendix A. 

The computer programming neces- 

More than 90 per cent of the strategy terms had been equated with a 

Thesaurus term. The equivalent Thesaurus forms of the terms were key- 

punched. This deck consisted of approximately 1500 unique terms. This 

subset of terms did not exactly match the se t  of strategy terms previously 

discussed. In addition to  those terms in  strategies for which relevance 

information had been returned by the user, the terms in  a l l  the strategies 

for which there was any feedback from the user relating to  computer-cited 

documents were included. Some of the strategies originally included were 

later deleted because they did not meet the criteria for inclusion. 

vance sheets f o r  several strategies had not been returned by the users a t  

the time the search was made  of the f i le  for the sample of strategies. 

The terms from these strategies were la te r  added to  the sample but do not 

appear in the subsequent analysis of - SAZ, and Thesaurus terminology. 

Rele- 



This deck of 1500 terms was used to read from a computer tape of the 

Thesaurus onto another tape, all of the strategy terms in the form in 

which they appeared in the Thesaurus as Main Terms and all of their sub- 

terms. This process is explained in greater detail in Appendix A. 

The terms in the subset of the Thesaurus were alphabetized and listed. 

There were approximately 22,000 terms on the list. A copy of one page of 

this list appears as Figure 8. Most of the terms occurred more than once 

on the list so that the list represents approximately 8,000 legal terms. 

The access entries were counted separately and are discussed later in this 

section. 

The terms were in the form found in the Thesaurus. The objective of 

this part of the process was to convert the terms to the form of term 

used in the - SAL. 

saurus in which the terms, in the form found in the - SAL, were arranged in 

The final objective was the development of an %/The- 

the structure of the Thesaurus. 

puter, it was necessary, whenever there was a difference in form between 

the Thesaurus form and the - SAL term, to keypunch both terms on one machine 

readable card. The Thesaurus form of the term was keypunched in the first 

forty columns of the card and the equivalent - SAL term in the second forty 

columns of the card. 

In order to perform this process by com- 

This deck was used to convert the terms in the subset of the Thesaurus 

from the Thesaurus form of the term to the - SAL form. 

There were two kinds of terms $or which there were no cards in the 

conversion deck. 

terms that were the same in the Thesaurus and - SAL. 

no conversion cards for these terms. 

It had been unnecessary to keypunch a card for those 

Therefore there were 
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Because of the way that the subset of the Thesaurus was compiled, 

only the access entries referring t o  terms that appeared as Main Terms in  

the subset of the Thesaums were included in  the subset of the Thesaurus. 

Therefore, a l l  of the terms appearing on the alphabetized list were checked 

against the published Thesaurus and a separate deck consisting of access 

entries was keypunched. Figure 8,  page 63, is a copy of one page of the 

alphabetized l ist .  

term 

The terms are in  the form found in  the Thesaurus. The 

BOUGUER LAW 

is  a legal term in both authority lists. 

?'Used For" entry in  the published Thesaurus is 

Listed under th i s  term as a 

IAMf3ERT LAW 

which does not appear on the alphabetized l is t  because the legal entry 

BOUGUER LAW 

does not appear as a Main Term in the subset of the Thesaurus. 

However, the access entry 

BOTJNDARY LAYER NOISE 

does appear in  the alphabetized l is t  because the legal entries t o  which 

it refers 

AERODYNAMIC NOISE and BOUNDARY LAYERS 

both appear as Main Terms in  the subset of the Thesaurus. 

Altogether, there were 1,712 legal entries in  the subset of the The- - 
saurus fo r  which there were "Use" references from 2,238 access en t r ies . '  

There is not a one-to-one relationship between the legal terms and the ac- 

cess entries because many of the legal entries refer t o  more than one access 

entry and many of the access entries refer t o  more than one legal term. 

BOUNDARY LAYER NOISE 
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is an example of the l a t t e r  configuration in that it refers the user t o  

both 

AERODYNAMIC NOISE and BWNDARY LAYERS. 

As an example of the former configuration, the legal term 

ACOUSTIC 

has a ''Use" reference from two terms, 

NOISE MEASUREMENT and SOUND m. 
Because the difference between the access entry and the - SAL form of 

the term could be categorized in the same way as the difference between 

the legal term and the - SAL form, the access entries have been included in  

the tables of term changes. However, the access entries have been marked 

with an asterisk (*) to  distinguish them from the legal entries. 

After the computer processing was completed, the cards used for  the 

conversion process were manually sorted into Categories based upon the 

difference bekeen the two forms of the term. These categories were 

similar t o  those used during the conversion of the strategy terms from 

the - SAL to  the Thesaurus form, 

1. those t e rn  in the - SAL and Thesaurus that were exact matches. 

2.  those terms that were plural in  the Thesaurus and singular 

in  the SAL. 

those for which the difference between forms was other than 
- 

3.  

simply a difference in number. 

4. those terms in  the subset of the Thesaurus for which there 

was no equivalent SAL term. - 
This information appears in  tabular form in Table 2 ,  page 65. 
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THE EFFECT OF CONVERTING TERMS FROM THE THESAURUS FORM 
TO THE SAL FORM OF THE TERM - 

THE TERMS LEGAL TERMS 

TERMS I N  THE TWO SETS THAT 3416 (43.4%) 
EXACTLY MATCHED 

ACCESS TERMS I TOTALS 

994 (44%) 4410 (44%) 

TERMS I N  A SINGULAR/PLURAL 
RELATION SHIP  

723 (9.2%) 1 292 (13%) I 1015 (10%) I TERMS DIFFERING I N  SOME WAY 
OTHER THAN BY NUMBER 

2826 (36%) 735 (33%) 3561 (35%) 

THESAURUS TERMS UNMATCHED 1 899 (11.4%) 1 232 (10%) I 1 1 3 1  (11%) 
I N  THE SAL 

7864 (78% of 2253 (22% of 10,117 
sample) sample) 

Table 2 
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The Construction of Terms in the Thesaurus 

Although NASA has never issued a separate specific statement con- 

cerning the construction of the Thesaurus, in the Introduction, Volume I, 

the following statement appears, ". . . the general approach followed in 
developing a vocabulary has been based in considerable degree on the 

Manual for Building a Technical Thesaurus of Project Lex . . . a high 
degree of term compatibility with the Project Lex vocabulary has been 

a major objective in the development of the NASA Thesaurus."32 The Man- - 

ual for Building a Technical Thesaurus is an earlier version of Thesaurus 

Rules and Conventions, hereafter referred to as - RGC. 

respect with the earlier version.33 When a fuller explanation of the 

It agrees in all 

rules for forming terms than that afforded by the Introduction to the 

NASA Thesaurus has been needed, the - RE,C has been cited. Several diction- 

aries and encyclopedias were referred to for verification of the spelling 

of words or of proper names used in the terms. The three used most fre- 

quently were Webster's Third New International Dictionary, 1966, here- 

after referred to as Webster's Third, Van Nostrand's Scientific Encyclo- 

pedia, 1958, and the N A S  Dictionary of Technical Terms for Aerospace 

Use, 1965. - 
Except for those terms in the Thesaurus and - SAL that matched exactly, 

forty-four per cent of the terms fell into this category, no term in the 

Thesaurus may be said to be the exact equivalent of a term in the - SAL. 

Many of the exactly matching terms were not completely equivalent. 

32NASA Thesaurus, 1, v. 

33The Making of Test Thesaurus, p. 21. (The "Thesaurus Rules and Con- 
ventions" appear as Appendix 7 in this document and will hereinafter be 
known as RE,C.) - 
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Frequently the Thesaurus term subsumed two or more - SAL terms which appeared 

as access entries. 

that they are mnemonic devices, it is not necessary that they match exactly 

in the Thesaurus and - SAL in order to assume that they represent the same 

Because the terms themselves are o f  importance only in 

referent . This is consistent with the statement in the Introduction to 

the Thesaurus, "The terminology . . . is based in large part on the actual 
indexing vocabulary developed by NASA . . . . For that reason an attempt 

was made to find equivalent terms in the two sets whenever possible. 

Two alternatives in equating terms are possible when there is not 

a one-to-one relationship between the terms in the two sets. The first 

alternative is to equate all variant forms in one set to the single form 

appearing in the other set. For example, both 

VOLT and VOLTAGE 

appear in the - SAL, but only 

VOLTAGE 

appears in the Thesaurus. The decision was made, in going from the set 

of - SAL terms to the set in the Thesaurus, to attempt to equate terms on a 

one-to-one basis. In this case, since the form 

VOLTAGE 

was found in both authority lists, and 

VOLT 

only in the - SAL, the matching terms were considered equivalent and the 

variant form as unmatched. This situation occurs far more frequently in 

going from the Thesaurus set of terms to the terms in the - SAL. For exam- 

ple, the Thesaurus terms, 

34NASA Thesaurus, I, v. 

67 



BEARING [an array term] 
BEARING (DIRECTION) 
BEARINGS 

are a l l  represented in  the - SAL by the single form, 

BEARING 

which apparently represents both Thesaurus forms 

BEARING (DIRECTION) and BEARINGS. 

The Eunction of the array term in t h i s  case is t o  direct  the user t o  var- 

iant forms representing different referents. The array term i t se l f  has 

no referent. I t  would be justif iable,  therefore, in  going from the The- 
saurus forms t o  the SAL term t o  equate both forms to  the single - SAL term. 

This, in  fact ,  would represent the actual relationship between the two 

sets of terms. 

- 

However, i f  the intent of the compilers of the Thesaurus is considered, 

this  method of equating terms must be avoided because one of the major 

objectives in  designing the Thesaurus was the elimination of ambiguity of 

th i s  kind, i . e . ,  the use of one word as a term t o  represent several ref-  

erents. 

The elimination or  reduction of ambiguity of th i s  kind is accomplished 

in  the Thesaurus in  several ways. 

delimit the applicability of a term. 

A scope note may be used t o  define or  

The structure of the Thesaurus per- 

m i t s  the term to be defined by i ts  subterms. In the construction of terms, 

ambiguity is avoided by either glossing the term or suffixing it in  some 

predefined way. In equating terms i n  the Thesaurus with terms in the SAT,, 

the intent of the compilers of the Thesaurus, i . e . ,  t o  make it possible to  

discriminate among the several potential applications of a term, was con- 

sidered of greater importance than the reali ty of the relationship between 

the two sets  of terms. Therefore, an attempt was made t o  equate terms on 
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a one-to-one basis. When there were several forms of a term in the - The- 

saurus differentiated by glosses or suffixes, only the array term was 

equated to the - SAL form and the other terms were considered unmatched. 

However, when only one form of a term appeared in the Thesaurus and one 

form in the - SAL, the two terms were considered equivalent even though they 

might not match exactly. 

Most of the terms in the sample from the Thesaurus either exactly 

matched an - SAT., term or were the plural form of the - SAL singular. 

largest category of terms was that including the terms that were exact 

matches in the two authority lists. 

terms in the sample were in this category. 

The 

Approximately 44 per cent of the 

Not all of the - SAL terms that 

exactly matched the Thesaurus form were in the singular. 

the - SAL uses the plural form, for example, in the terms 

In some cases 

ATAGAE 
BACTERIA 
DATA 
MEASURES 
NUTS AND BOLTS 

The use of the plural in these cases may be attributed to common usage 

because-the terms are less frequently found in the singular form. The 

use of 

MEASORES 

may be an attempt to avoid ambiguity because the term "Measure" might rep- 

resent the infinitive form "[To] Measure ." 
The statement is made in the Introduction to the Thesaurus that 'The 

plural form has in general been used for subject terms. The singular form, 

however, is occasionally employed for specific processes, properties, 
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conditions, and hardware. 1135 Althoygh there is not a comparable state- 

ment in the introduction to the - SAL, it is apparent, when the two sets 

of terms are compared, that most of the terms that are plural in the 

Thesaurus, are singular in the - SAL. 

approximately 35 per cent, are those in that category. 

The second largest category of terms, 

As a rule, access entries were not made in the Thesaurus for terms 

that appear in the plural in the Thesaurus and in the singular in the 

- SAL,. 

exactly match the - SAL form of the term, several anomalies appear. 

However, in the list of access entries from the Thesaurus that 

In two 

cases, specific reference is made from the singular form to the plural 

form, i.e., 

RADIUS use RADII 
FISH use FISHES. 

There is no apparent reason for the explicit references from the singular 

form in either of these cases although both 

RADIUS and FISH 

are terms in the - SAL. 

gular, i.e., 

In one other case, the access entry is in the sin- 

MICROBE 

although the plural would be the expected form in the Thesaurus. 

Approximately 79 per cent of the terms in the sample of Thesaurus 

terms either exactly matched an - SAL term or were the plural form of the 

- SAL singular. 

fered in some way other than simply by number from the - SAL equivalent 

term. 

Approximately 10 per cent of the terms in the sample dif- 

The remaining terms, approximately 11 per cent, were not equated 
., . . .  

. _  

3 5 ~ ~  Thesaurus, I, v. 

70 



to a term in the - 3%. 

in the Thesaurus were searched for and compared with terms in the - SAL. 

The terms do not represent a random sample of the terms in the Thesaurus, 

but do represent a population of terms specifically related to the subject 

areas searched at the Pittsburgh RDC. 

lieve that the terms in this population differ in any way from the remain- 

der of the terms in the Thesaurus, there is no evidence to indicate that 

the results of comparing those terms with the terms in the - SAL would be 

similar. 

Altogether, almost two-thirds of the 15,000 terms 

Although there is no reason to be- 
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c m  VI1 

THE DIFFERENCES BETWEEN THE TWO SETS OF TERMS 

There were 1,015 terms in the Thesaurus and - SAL differed from one 

another in some way other than solely by number. 

mately 10 per cent of the sample. 

They constitute approxi- 

These terms were sorted into four cate- 

gories based on those terms for which the difference between the Thesaurus 

and - SAL forms of the term involves orthography, the use of Arabic numbers 

and Roman numerals, the use of the genitive, or the formation of compound 

words. 

terms from the t - 5 ~ 0  sets are equivalent. 

These differences are slight and there can be no question that the 

Any difference in form, however 

slight, is crucial in a mechanized information system using a search pro- 

gram in which the terms in the strategies and the document indexes either 

match or do not match. 

The second category includes those terms for which the difference 

between the forms involves, (1) a modification of the suffix in either the 

specifier, i.e., the modifying word, or a modification of the suffix in 

the head of the construction, i.e., the word modified, or ,  (2) theuse of 

a different word for the head of the construction. When a different word 

has been used for the head of the construction, usually an analagous re- 

lationship between a legal term and an access entry has been used as a model 

f o r  the change. 

The third category, "Recurring Patterns," includes a miscellaneous 

collection of subcategories. 

because all of the term changes fit into patterns that rear. 

The use of "Recurring Patterns" is misleading 

The only 



justif ication for equating the terms in  the two sets  was that the terms were 

the most closely related in  the two authority lists. In some cases, the 

change t o  the Thesaurus form must have depended upon some -own rule be- 

cause the - SAL form apparently conforms t c  a form of the word acceptable in  

the Thesaurus as an index term. 

The fourth category includes those terms for which the difference be- 

tween the forms from the two sets  is in the use of the gloss. 

The difference between the access entry and the - SAL form may be cate- 

p r i z e d  in the same way as the differences between the legal Thesaurus term 

d the - SAL form. 

following term comparisons. 

Therefore, the access entries have been included in  the 

They have been marked with an asterisk (*) so 

t they may be distinguished from the legal entries. 

A list of the teims in these categories for  which examples appear on 

the following pages appears in  Appendix B, pages 135 t o  185. 
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A. Differences Due to Rules and Conventions 

The differences in this section are dependent upon conventions that 

have been established for the development of terms in the indexing system 

and do not affect the referent of the term. 

have been established is reflected by the degree to which the terms conform 

to the pattern set for their development. 

How clearly the conventions 

There are five subcategories of terms included in this section: 

1. orthography. 

2 .  the use of Roman numerals and arabic numbers. 

3.  the form of the genitive. 

4. variant forms of compound words due to spacing or word divi- 

sion and hyphenation. 

the effect of the change to a noun form. 5. 

Orthography 

The word 

GAGE 

or its plural form is used consistently throughout the Thesaurus. 

- SAL, is almost as consistent in its use of 

The 

GAUGE 

which is used throughout except in one instance, 

PHILLIP IONIZATION GAGE. 

The term 

SIPHON 

is used throughout the Thesaurus and 

SYPHON 

throughout the - SAL. There is no access entry for either - SAL form in the 
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Thesaurus. However, the term 

PRESSURE GAUGES. 

the plural of the - SAL form, is an access entry in  the Thesaurus with a 

"Use" reference t o  the legal Thesaurus form, 

PRESSURE GAGES. 

For two similar terms in  the Thesaurus, 

ION GAGES and STRAIN GAGES 

there is no reference to the SAL forms, - 
ION GAUGE and STRAIN GAUGE. 

In two cases, the word "autogiro" in  the Thesaurus changes t o  "auto- 

gyro" in  the - SAL. In the other instance in  the sample, the form used is 

"autogyro" in  both the Thesaurus and - SAL, so that in  these instances, 

"autogiro" may be the specific name and represent a correction of the 

SAL term. The two terms are: - 
Thesaurus 

AVIAN 2/180 AUTOGIRO 
WA- 116 AUTOGIRO 

AVIAN 2/180 AUTOGYRO 
WA-116 AUTOGYRO 

In these examples, it is apparent that there is some confusian as t o  how 

closely the index term must parallel a name. It may be more important 

t o  conform t o  an orthographic convention than t o  conform t o  the spelling 

used fo r  specific referents. 

The Thesaurus term 

*CEPHALAGIA 

is  apparently a mispelling of the - SAT, term 

CEPHALALGIA. 

The Use of Roman Numerals and Arabic Numbers 

The Thesaurus terms i n  the sample uniformly use an arabic number 
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throughout when a number forms part of a term. The SAL does not. In - 
twenty-two cases in the sample, the arabic number in the Thesaurus term 

appeared as a roman numeral in the - SAL term, e.g., 

Thesaurus 

MIRAGE 3 AIRCRAFT 
TITAN 1 ICBM 

MIRAGE I11 AIRCRAFT 
TITAN I ICBM 

Use of the roman numeral in the SAL is too unpredictable to make possible , 

a translation from the Thesaurus form without referring to the SAL for 

verification. 

- 

- 

The Use of the Genitive 

There are other differences between the Thesaurus and - SAL forms that 

are less easily resolved. In the following lists, the terms from the The- - 

saurus are on the left and those from the - SAL on the right. 

SAL - Thesaurus 

HOOKES LAW 
HUYGENS PRINCIPU 
MILLS RATIO 
PHILIPS IONIZATION GAGES 
SNELLS LAW 
AIRY FUNCTION 
"POGELS EFFECT 
"YOUNG MODULUS 

HOOKE LAW 
HUYGEN PRINCIPLE 
MILL RATIO 
PHILLIP IONIZATION GAGE 
SELL LAW 
AIRYS STRESS FUNCTION 
POCKEL EFFECT 
YOUNGS MODULUS 

The Thesaurus form may represent a correction of the earlier SAL f m  - 
and denote either a corrected version of the name, i.e., "Hookes" rather 

than "Hooke," or the "s" sign may indicate the plural, i .e., the law may 

be attributed to more than one "Hooke." Another explanation is that this 

is an attempt to represent the genitive and the recommendation in the 

- RGC, "commas, periods, apostrophes and most hyphens should be excluded 

since they are difficult t o  handle consistently, complicate machine pro- 

cessing of the thesaurus, and are not necessary to convey the meaning 
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of the 

and "Mills,"39 the "s" represents a correction in the spelling of the 

In three of the above terms, r'*ygens,'t37 t1Philips,''38 

name as does the deletion of the terminal "s" in "Youngs. 1140 Since the 

other names are correctly spelled, the "s" must represent the genitive 

as it does in 

ADDISONS DISEASE 

a term that appears in the same form in both authority lists. Evidently 

no form has been established for this kind of term in the Thesaurus. 

If necessary punctuation of this nature is difficult to handle in 

machine searchable systems, the use of the genitive at all should be ques- 

tioned. The only advantage in its use is its ability to specify the ref- 

erent. Used as it is above, its effect is quite the opposite as it may 

confuse rather than clarify. 

Compound Words 

Another category of differences between the terms in the Thesaurus 

In the following, the and the - SAL is in the handling of compound words. 

first list represents the term as found in the Thesaurus; the second list 

consists of similar terms that are the same in both the Thesaurus 

36RFjC. - p. 143. 

37National Aeronautics and Space Administration, Scientific 

and 

and Tech- 
nical Information Division, Dictionary of Technical Terms €or Aerospace 
- Use, (Washington, D. C. :Government Printing Off ice, 1965) , p. 136. 

381bid , p. 202. 

3gMaurice G. Kendall and W. R. Buckland, A Dictionary of Statistical 

4oMcGraw-Hill Encyclopedia of Science and Technology, (N. Y. :McGraw- 

Terms, 2nd Ed., (N. Y.:Hafner Publ. Co., 1967), p. 182. 

Hill Book Company, 1966), XV, 229. 
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Thesaurus 

AIR FLOW 
AIR MIL 
AIRSPEED 
AUDIO FREQUENCIES 
BANDPASS FILTERS 
CROSSLINKING 
FLASH POINT 
FLOWMETERS 
OPTICAL RANGE FINDERS 
PIPE FLOW 
PULSEJET ENGINES 
RANGE FINDERS ' 

ROCK BOLTS 
WASPAL4OY 

SAL 

AIRFLOW 
AIRMAIL 
AIR SPEED 
AUDIOFREQUENCY 
BAND PASS FILTER 
CROSS LINKING 
FLASHF'OINT 
FLOW METER 
OPTICAL RANGEFINDEX 
PIPEFLOW 
PULSE JET ENGINE 
RANGEFINDER 
ROCKBOLT 
WASP ALLOY 

- Both 

AIRGLOW 
AIRSPACE 
BACKWASH 
AUDIO EQUIPMl3" 
CORE FLOW 
DOWNRANGE 
FLASHBACK 
RANGEFINDING 

- 

The Thesaurus form of the final term on the first two lists may represent 

a correction since this is a trade name although not so indicated by the 

usual parenthesized gloss. 

problem in attempting to relate the two sets of terms because of their 

These terms pose a particularly difficult 

different location in an alphabetic arrangement. 

It is not clear from the form of term used in the Thesaurus that any 

rule has been established concerning compounds that would make possible 

the addition of new terms to the vocabulary. 

Hyphenation:- The problem of hyphenation is another aspect of the problem 

of handling compound words. Ninety-three of the legal Thesaurus terms 

and thirty-six of the access entries differ from the 

forms in hypenation. 

corresponding - SAL 

In ninety of the legal terms and in thirty-one of 

the access entries, the hyphen was not included in the Thesaurus term 

although it appeared in the - SAL form. In eight cases, the Thesaurus --- term 

includes the hyphen although the - SAL term does not. Six of the Thesaurus 

terms were names of specific aircraft and will be discussed later. The 

other two terms in which a hyphen is included in the Thesaurus form are 

*CO1vIMAND-CONTROL and MAGNETO-OPTICS. 
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Both lists include a hyphen in  the term 

ELECTRO-OF'TICS 

The hyphen is not always used t o  connect the prefix to  the stem when two 

vowels occur in  sequence. Both lists include the unhyphenated form 

MICROORGANISM (S) . 
The following list includes examples of terms in  which a hyphen is 

used in  the SAL form but not in  - 
Thesaurus 

ALL SKY PHOTOGRAPHY 
C BAND 
FAN IN WING AIRCRAFT 
H ALPHA LINE 
SELF ALIGNMENT 
SNAP L 
TWO DIMENSIONAL BODIES 
WING FUSELAGE STORES 
x M Y  

The following are examples 

the Thesaurus form of the term. 

SAL - 
ALL-SKY PHOTOGRAPHY 
C -BAND 
FAN- IN-WING AIRCRAFT 
H-ALPHA LINE 
SELF -AL IGMENT 
SNAP-L 
TWO-DIMENSIONAL BODY 
WING-FUSELAGE-STORE 
X-RAY 

of terms in  which both the Thesaurus -- 
and the - SAL include a hyphen. 

ALL-WEATHER AIR NAVIGATION 
CDC 160-A COMPUTER 
CH- 2 1  HELICOPTER 
CUT-OFF 
E- 1 LAYER 
ELECTRO-OPTICS 
FUEL-AIR RATIO 
GASEOUS SELF-DIFFUSION 
EL-F 
MAXWELL-MOKR iVETH0D 
OGO-A 
SIDE-LOOKING RADAR 
SINGLE-PHASE FLOW 
POST-BLAST NUCLEAR RADIATION 
SOLAR X-RAYS/ [SOLAR X-RAY] 

From the preceding list, it seems clear t ha t  the hyphen is to  be 

retained in  the following term pattern, 

when the first two blanks represent the names of individuals and the third 
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blank represents the head of the construction. In the santple, in both 

the - SAL and Thesaurus, this pattern is followed consistently as may be 

seen from the following examples of terms that are the same in the - SAL 

and Thesaurus. 

CROCCO-LEE THEORY 
FOKKER-PLANCK EQUATION 
JOULE-THOMSON EFFECT 

This pattern occurred sixteen times in the sample. A slight modification . 

of this pattern, i.e., 

occurs once, in the term, 

BARDEEN-COOPER-SCHRIEFFER THEORY. 

Another slight modification occurs with the substitution of 

ARMY-NAVY 

for the names of individuals. 

Other than in the preceeding configuration in which the hyphen has 

been included and in the term "x ray'' and similar terms, e.g., "self 

diffusion," in which the hyphen has been eliminated when they are the 

initial words in the term, there is no easily seen pattern for the use or 

non-use of the hyphen in either the Thesaurus or the - SAL. 

dation in the - RGC, "Hyphens should be used only in terms whose intended 

meaning would be altered by the omission of the hyphen,"41 is apparently 

of little significance. 

erent is in a situation similar to the following in which, out of context, 

the meaning would not be clear if the hyphen were omitted, 

The recomen- 

The only time a hyphen changes the term's ref- 

41ffRGC," p. 143. - 
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RESORT as a l a s t  

RE- SORT t o  sor t  again. 

The hyphen, when it is used, for  example, t o  connect two proper names, is 

not being used t o  specify the referent but simply because this  is the con- 

ventional way of writing such phrases, and it may even make them somewhat 

easier to  read. Terms that include proper names, with or without hyphens, 

are the least  likely t o  be applied t o  an incorrect referent. 

nothing incorrect in  using a hyphen in  t h i s  configuration but it should 

be recognized as a conventional use rather than as one designed for  c lar i -  

There is 

f ication. 

There are, apparently, no standard rules for either word division or 

hyphenation except those that have been developed for  use in  individual 

dictionaries and other authority lists. 

ments for index terms t o  be used in  machine searchable systems. 

These may not meet the require- 

The Effect of the Change t o  a Noun Form 

Noun t o  Another Form:- 

Thesaurus, "Subject terms are presented in  the noun form. 

that were presented in  earlier vocabularies as adjectives or  verbs have 

been converted t o  the noun form."42 

finding - SAL equivalents for Thesaurus terms, it was impossible t o  equate 

the Thesaurus noun with the - SAL adjective or substantive form except in 

those cases in  which the adjective form was the only form in which the 

The following statement is  in  the preface to  the 

Expressions 

In reversing this  process, i .e. ,  

term appeared in  the - SAL. For example, the Thesaurus 

CHEMICALS 

42NASA Thesaurus, I, v. 
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does not necessarily have the same referents as the - SAL 

CHEMICAL 

because 

C r n I C A L  

also appears in the - SAL as part of multiple-word terms, 

C r n I G A L  

Prior  to the publication of the Thesaurus the multiple-word terms were 

frequently exploded into their component-parts. For that reason, although 

CHEMICALS 

and 

CHEMIGAL 

may at times have the same referent, at other times the term 

may be the fragment of a multiple-word term. There are a number of similar 

tenns for which no - SAL term was substituted. 

There were thirty legal entries and twelve access entries that ap- 

peared as nouns in the Thesaufus for which the most closely related term 

in the - SAL was an adjective, a verb, or another form of the noun. It is 

frequently impossible to determine what the form represents when it is out 

of context. 

144. 

A list of terms in this category appears in Appendix B; page 

The Effect of the Change to a Noun Form 

The Use of the "-ing" suffix:- The ll-ing'l suffix is "Used to form noms, 

primarily abstract nouns of action from verbs, and also, by analogy, from 

nouns, adverbs and other words . . .. Its meanings are: an act or fact 

of doing (what the verbal root denotes) often conveying the idea of pro- 

cess, continuance, art or other modification . . .. The idea of 
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among them"44 In the - SAL apparently no attempt was made to  discriminate 

in  this  way. 
I 

For thirty-six Thesaurus terms suffixed by "-ing," the most closely 

related - SAL term was suffixed by "-ion." For four terms i n  this  category, 

there were "sed For'' references for the form of the term appearing in the 

Thesaurus SAL - 
ATCMIZ ING used for * ATCYVIZATION 
DISSOLVING * DISSOLUTION 
HOMOGENIZING * HClMOGENIZATION 
COMPRESSING * RECOMPRESSION 

* THERMOCOMPRESSION 

The f inal  term above does not have a reference t o  

CWRESSION, 

which does not appear i n  the Thesaurus but does appear in  the - SAL. 

For thirty-two other Thesaurus terms in  the sample suffixed by 

"-ing", the most closely related - SAL term ends in  "-ation" or  "-ion", 

although there is  no access entry fo r  the - SAL form. 

forms of the term are i n  the Thesaurus. 

In four cases both 

Thesaurus 

DISTRIBUTING 
DISTRIBUTION [Array Term] 
DISTRIBUTION (PROPERTY) 
DISPERSING 
DISPERSION [Array Term] 
DISPERSIONS 
ILLUMINATING 
ILLUMINATION [Array Term] 
RETAINING 
RETENTION [Array Term] 
RETENTION (PSYCHOLOGY) 

DISTRIBUTION 

DISPERSION 

ILLUMINATION 

RETENTION 

In each of the above cases, the - SAL form was substituted for the 

44R4C, - p.  142 
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continuance often distinguishes the sense of verbal nouns from that of 

nouns identical i n  form with the verb, the l a t t e r  denoting a s ingle ,  com- 

pleted act.ff43 

For seventy-one Thesaurus terms ending i n  "-ing" the most closely 

related - SAL term was the stem of the word. For example, fo r  the The- - 
saurus terms 

CHARRING 
DEEP DRAWING 

the equivalent - SAL terms were 

CHAR 
DEEP DRAW. 

The - SAL terms in  this  category were substituted for the Thesaurus 

term only when the term appeared in  one form in the Thesaurus. 

as shown below, the - SAL term would have represented several Thesaurus 

Otherwise, 

terms. 

SAL - Thesaurus 

BAL4NC ING 
BALANCE 
BUDGETING 
BUDGET 
CHIPPING 
CHIPS 

BALANCE 

BUDGET 

CHIP 

A list of the equivalent - SAL and Thesaurus terms in  this  category appears 

i n  Appendix B, pages 146-148. 

The The - RGC suggests that "The meaning of terms can be clarified or made 

more specific in the following ways: If .  . . c . Fmploy the 'I-ing" suffix 

for processes and the "-iontf suffix or  other appropriate suffixes for  

materials, characteristics, etc. ,  when necessary to  distinguish clearly 
... . 

43Webster s Third, p. 1277. 
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Array Term only. A list of the terms in this category, i.e., the terms 

in which the - SAL form was suffixed by "-ion" and the Thesaurus form by 

"-ing," appears in Appendix B, pages 149-150. 

In one instance, this process is apparently reversed in the following 

term, 

SAL 

ERROR DETECTING CODE 
- Thesaurus 

ERROR DETECTION CODE 

Both the - SAL and.Thesaurus use the same form, 

ERROR CORRECTING DEVICE (S) 

for a similar term. 
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B. Term Modifications Based on the "Used For" Structure 

The following examples of differences between the sets of terms, 

those in the Thesaurus and those in the SAL, are apparently the result 

of the establishment of certain conventions in the selection of words to 
- 

be used as terms or as part of terms. The conventions are not stated but 

are implicit in the "Use" and I'Used For" structure. 

In the following lists, the form of the term found in 

appears in the colunm on the left side of the page and form 

the Thesaurus 

found in the 

- SAL, on the right. 

access entries in the Thesaurus but appear in the SAL as legal terms. 

The terms following the "Used For" reference are 

- 
This part of the study is not concerned with the results of the ex- 

plicit "Use" or "Used For" reference but with how this structure affects 

other terms, particularly those multiple word terms in both authority lists 

that include the access or referred-to legal entries as part of the term. 

There are four kinds of term modification based on the ''Used For" config- 

uration. 

1. The term modifications that result when the ''Used For" 

structure directly affects the head of the construction, 

2. . The term modifications that are a result of an apparent 

reversal of the above configuration. 

3. The term modifications that are a result when the 'Used For" 

structure affects the specifier in the term. 

4. The term modifications based on an analogy with a similar 

term. 

Affecting the Head of the Construction 

When there was apparently no - SAL equivalent for a multiple word term 
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appearing in  the Thesaurus, it was frequently useful t o  examine the 'Used 

For'' entries i n  the Thesaurus l isted under the head of the construction. 

For example, 

LABORATORY EQU1PMF;NT 

appears in the Thesaurus but not in the - SAJ.,. However, l isted under 

EQUIPMENT 

in  the Thesaurus as a 'Vsed For" entry is the term 

APPARATUS. 

Because the term 

LABORATORY APPARATUS 

does appear in  the - SAL, it was substituted fo r  the Thesaurus term, 

LABORATORY EQUIPMENT. 

In four other Thesaurus terms using 

EQUIPME3i 

as the head of the construction, the - SAL terms substituted, a l l  replaced 

' 'Equipment' ' with 

APPARATUS. 

For one term in  the Thesaurus, 

VACUUM APPARATUS, 

it was necessary to  reverse this procedure because the equivalent term in  

the SAL was - 
VACUUM EQUIPMENT. 

The following table lists the terns used as models, the Thesaurus 

term and the - SAL equivalent. 

Thesaurus 

EQUIPMENT used for "APPARATUS 
DISTILLATION E Q U I F "  DISTILLATION APPARATUS 
LABORATORY EQUIPMENT LABORATORY APPARATUS 



MICROIVAE EQUIPMENT 
PHOTOGRAPHIC EQUIPMJ3IT 

CONTROL 
FEEDBACK CONTROL 
ADAPTIVE CONTROL 

used for 

STRLTCrnS used fo r  
PLASTIC AIRCRAFT STRUCTURES 
STRESSED- SKIN STRUCTURES 
AIRCRAFT STRUCTURES 
MISSILE STRUCTURES 

COSMIC RAYS used fo r  
PRIMARY COSMIC RAYS 

DIFFUSION 
SURFACE DIFFUSION 

used f o r  

FLIGHT used f o r  
*HIGH ALTITUDE FLIGHT 
*HIGH SPEED FLIGHT 

MISSILES used for  
SHILLELAGH MISSILE 
SEACAT MISSLE 

INSTRUMENTS used for  
AIRCRAFT INSTRUMENTS 
SPACECRAFT INSTRUMENTS 
SATELLITE INSTRUMENTS 

LAUNCHERS 
GUN LAUNCHER 
ROCKET LAUNCIER 

LININGS 
ROCKET LININGS 

used for 

used fo r  

MEASURING INSTRUMENTS used f o r  
SHOCK MEASURING INSTRUMENTS 

FLUX DENSITY used for  
*ATMOSPHERIC =ON FLUX DENSITY 

MICROWAVE APPARATUS 
PI-IOTOGRAPHIC APPARATUS 

"CONTROL SYSTEM ( S )  
FEEDBACK CONTROL SYSTEM 

* m m m  CONTROL S Y r n  

*CONSTRUCTION 
PLASTIC AIRCRAFT CONSTRUCTION 
STRESSED-SKIN CONSTRUCTION 
*AIRCRAFT CONSTRUCTION 
*MISSILE CONSTRUCT ION 

*COSMIC RADIATION 
PRIMARY COSMIC RADIATION 

*DIFFUSION EFFECT 
SURFACE DIFFUSION EFFECT 

*FLYING 
HIGH ALTITUDE FLYING 
HIGH SPEED FLYING 

*GUIDED MISSILE (S) 
SHILLELAGH GUIDED MISSLE 
SEACAT GUIDED MISSLE 

* INSTRLMENTATION 
AIRCRAFT INSTRUMENTATION 
SPACECRAFT INSTRUMENTATION 
SATELLITE INSTRUMENTATION 

*LAUNCHING DEVICES 
GUN LAUNCHING DEVICE 
ROCKET LAUNCHING DEVICE 

*LINER(S) 
ROCKET LINER 

*MEASURING APPARATUS 
SHOCK MEASURING APPARATUS 

*FLUX (RATE PER UNIT AR13i)45 
ATMOSPHERIC NEUTRON FLUX 

TRANSFER QRBITS used for *ORBITAL TRANSFER 
* IMPLZSE TRANSFER 
* H O W  TRANSFER ORBITS 

INPULSE ORBITAL TRANSFER 
HOWMI ORBIT& TRANSFER 

45FLUX appears in the - SAL in an unglossed form. 
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HEAT OF VAPORIZATION used for *VAPORIZATION HEAT 
ENERGY OF FORMATION FORMATION ENERGY 
HEAT OF SOLUTION SOLUTION HEAT 

TESTERS used for "TESTING MACHINES46 
"CCMPRESSION TESTEE COMPRESSION TESTING WCHINE 

TESTS 
STATIC TESTS 

used fo r  TESTING 
STATIC TESTING 

Altogether sixteen terms in the sample of Thesaurus terms used 

TESTS 

as the head of the construction. The equivalent - SAL term used 

TESTING. 

A Reversal of the Common Pattern 

Although the preceding se t  of terms follows a pattern established 

i n  the Thesaurus i f  the "Used For" entries may be expanded t o  cover a l l  

occurences of the .word in  multiple word terms, i n  some cases an apparent 

reversal of the common pattern takes place. 

viously noted in  the terms, 

One instance has been pre- 

VACUUM APPARA'IUS 

i n  the Thesaurus for which the equivalent term in the - SAL is 

VACUUM EQUIPMENT. 

Another Thesaurus term 

PRIMARY COSMIC RAYS 

However, there was a 'Vsed For'' reference t o  was not i n  the - SAL. 

"COSMIC RADIATION 

from the term 

COSMIC RAYS. 

46TESTING MACHINES does not appear as a separate term in the SAL. - 



These terms were used as .a model and the - SAL term, 

PRIMARY COSMIC RADIATION 

used as the equivalent term for the Thesaurus term, 

PRIMARY COSMIC RAYS. 

When a similar Thesaurus term, 

INCIDENT RADIATION 

is considered, an apparent reversal takes place if the equivalent - SAL term is 

INCIDENT RAY. 

The following terms apparently all reverse the pattern established by the 

access entries. 

Thesaurus SAL - 
COSMIC RAYS used for *COSMIC RADIATION 
PRIMARY COSMIC RAYS 
INCIDENT RADIATION INCIDENT RAY 

PRIMARY COSMIC RADIATION 

ALLOYS used for *METAL ALLOY (S) 
REFRACTORY METAL ALLOY REFRACTORY ALLOY 

LUMINAIRES 
MERCURY LAMPS 
XENON LAMPS 

EQUIPMENC 
VACUUM APPARATUS 

used for *LIGHT(S) , *LAMP(S) 
MERCURY LIGHT 
XENON LIGHT 

used for *ILPPARATuS 
VACUUM EQUIPMENT 

MOTION used for *MOVEMENT (S) 
BROWNIAN MOVEMENTS BROWNIAN MOTION 

For a similar set of terms, there are "Used For'' references relating 

the Thesaurus form to the - SAL form. 

For'' reference and it is an apparent reversal of the pattern established by 

For the third term there is no ''Used 

the first two terms: 

Thesaurus SAL - 
COMPUTERIZED SIMULATION used for *CQWUTER SIMULATION 

PRESSURIZED CABINS used fo r  *PRESSURE W I N ( S )  
PRESSURE SUIT PRESSURIZED SUIT 



Both PRESSURIZED CABIN and PRESSURE WIN appear in  the - SAL. 

Affecting the Specifier in  the Term 

For two terms, the specifier rather than the primary term is the 

word changed by the 'Used For'' entry: 

METEOROIDS used for *METEOR (S) 
METEOROID SHOWERS METEOR SHOWR 
METEOROID DUST CLOUD used f o r  METEOR DUST CLOUD 

Terms Modified by an Analogy with A Similar Term 

For the following terms, there .is, not a direct 'Used For'' entry in 

the Thesaurus that would just i fy  the substitution of the - SAL term but it 

has been possible to  use as a model a similar term and its "Used For" 

entry. For example, the Thesaurus term 

HYDROGEN OXYGEN 

does not appear i n  the - SAL and does not 

FUEL CELLS 

have a "Used For'' entry i n  the 

Thesaurus that might apply to  the appropriate - SAL term. 

Thesaurus term, 

However, for the 

HYDROGEN OXYGEN ENGINES, 

there is a "Used For" term that does appear in  the - SAL, 

*HYDROX ENGINE (S) 

A l l  of the following term substitutions were based on similar models. 

Thesaurus SAL - 
AIRCRAFT used for MILITARY AIRCRAFT 

*BEECH AIRCRAFT BEECH MILITARY AIRCRAFT 
GYRODYNE AIRCRAFT GYRODYNE MILITARY AIRCRAFT 

F REGION 
F 1 REGION 
F 2 REGION 

used for  *F LAYER 
F- 1 LAYER 
F- 2 LAYER 

ALPHA PARTICLES used for  *ALPHA RADIATION 
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GAMMA PARTICLES 
BETA PARTICLES 

SPACECRAFT RADIATORS 
SPACECRAFT CABINS 
SPACECRAFT CABIN SIMULATORS 

RC CIRCUITS 
RL CIRCUITS 
COUPLING CIRCUITS 

TORQMTERS 
VIBRATION METERS 

THERMAL STABILITY 
THERMAL CONDUCTNITY 
THERMAL CONDUCTIVITY GAGES 

PLASTIC PROPERTIES 
TENSILE PROPERTIES 

Process or Instrument 

used for  

used for  

used for 

used for 

used for 

used for 

*W RADIATION 
BETA RADIATION 

*SPACE RADIATORS 
SPACE CABINS 
SPACE CABIN SIMULATOR 

*RC NETWORX 
RI, NETWORK 
COUPLING NETWORX 

*TORQUE MEASURING APPARATUS 
VIBRATION MEASURING APPARATUS 

*THERMOSTABILITY 
THERMOCONDUCTIVITY 
THFBMOCONDUCTIVITY WAGE 

* PIASTICITY 
TENSILITY 

Frequently, the - SAL and Thesaurus include only one form of a tern, 

suffixed in one authority list to imply a process, and in the other, an 

instrument. This configuration is represented in the "Used For'' structure 

by the following example. 

Thesaurus 

SPECTROMETERS 

SAL - 
used fo r  *SPECTROGRAPH (S) 

* SPECTRCMETRY 
A l l  three terms appear in the - SAL. This set of terms was used as a model 

for the following sets of equivalent tern. 

Thesaurus 

NEUTRON SPECTROMETERS 
SOLAR SPECTROMETERS 
PSYCHRrnTERS 
ULTRAVIOLET SPECTROPHOTOMETERS 
MICROWAW REFLECTOMETERS 

SAI, 

NEUTRON SPECTROiETRY 
SOLAR SPECTR(XXAJ?H 
PSYCHROMETRY 
ULTRAVIOLET SPECTROPHOTOMETRY 
MICROWAVE REFLECTROMETRY 

- 

An apparent reversal of this pattern takes place with the term 

OPTOMETRY 
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which 

which 

appears in the Thesaurus, and 

OPTCMETER 

appears in the SAL. 

Nineteen similar configurations were found in the sample. 

- 
The - SAL 

form was substituted when either the instrument or process appeared in 

the Thesaurus, but not both, and when only one form, instrument or process, 

appeared in the - SAL. 
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C. Term Modifications Based on Recurring Patterns 

For the preceding pairs o f  terms, there has either been a direct  

"Used For" reference, as in  

TESTS Used For TESTING 

or an analogy with a similar term that would justify substituting the 

- SAL form €or the Thesaurus form. 

following terms. 

There are no comparable models for the 

The differences between the two sets of terms i n  th i s  

group f a l l  into the following subcategories.: 

1. a difference i n  the form of the word used as the specifier. 

2. a change i n  the word used as the head of the construction. 

3. the use of the word "system" as head of the construction. 

4. the change from one noun form to-another noun form. 

5. the differing forms used t o  identify rockets, engines, 

and missiles. 

AnalogGus to  the preceding forms but using as the head of the con- 

struction words for which there are no ''Used For" entries are the following" 

*MGLECULAR BONDS MOLECXJUR BONDING 

BLAST LOADS 
COMPRESSION LOADS 

BLAST LOADING 
COMPRESSION LOADING 

SPOT WELDS SPOT WELDING 

Ad j ect ive/Ad j ec t ive Modif k a t  ions 

Although the Thesaurus uses both form, ELECTRIC and ELECTRICAL as 

The following Thesaurus specifiers, only ELECTRIC is found in  the - SAL. 

terms used the form ELECTRICAL which appeared as ELECTRIC i n  the - SAL: 

Thesaurus 

ELECTRICAL GROUNDING 
ELECTRICAL IMPEDANCE 

' ELECTRICAL INSULATION 

SAL 

ELECTRIC GROUNDING 
ELECTRIC IMPEDANCE 
ELECTRIC INSULATION 
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ELECTRICAL MEASUREMENT 
ELECTRICAL PROPERTIES' 
ELECTRICAL RESISTANCE 
*ELECTRIC.& BREAKDOWN 
"ELECTRICAL CONDUCTWITY 
*ELECTRICAL ENERGY 

ELECTRIC MEASUREMENT 
ELECTRIC PROPERTY 
ELECTRIC RESISTANCE 
ELECTRIC BREAXDOWN 
ELECTRIC CONDUCTWITY 
ELECTRIC ENERGY 

For two tern, 

ELECTRIC LEADS and ELECTRICAL LEADS, 

the head of the construction is the same in both terms. Both are access 

entries in the Thesaurus, i.e., 

*ELECTRIC LEADS Use ELECTRIC WIRE 
*ELECTRICAL LEADS Use ELECTRIC CONDUCTORS 

Some rule dependent on subject knowledge must have been established for 

the use of these two terms as specifiers because there is no obvious 

difference between the terms using "Electric" and those using "Electrical ." 

Noun/Adjective Modifications 

An analogous situation occurs with the specifiers ION and IONIC. 

Both forms occur in both the - SAL and Thesaurus and in the sample, ION is 

the form used most frequently. 

different forms. 

In two cases the SAL and Thesaurus use - 

Thesaurus 

ION PROPULSION 
IONIC MOBILITY 

IONIC PROPULSION 
ION MOBILITY 

The two preceding term formations may serve as models for a class 

. of similar terms. The specifier in 

ELECTRIC 

is in the adjective form and the addition of the "al" suffix does not 

change the form of the specifier. In the case o f  

ION . Y 

there is a change to the adjective form with the addition of the "ic" 



suffix . 
Similar t o  the preceding configurations are the following terms, 

a l l  of which appear i n  one authority l is t  as a nominal compound and i n  

the other l i s t  as an adjective-noun compound. 

often inherent in  nominal compounds, these terms may-not have the same 

Because of the ambiguity 

referents. 

SAL 
.__ 

Thesaurus 

A"VI0SPHERIC MODELS 
EXPERIMENTAL DESIGN 
LOGIC DESIGN 
PARABOLOID MIRRORS 
PHENOLIC RESINS 

ATMOSPHERE MODEL 
EXPERDENT DESIGN 
LOGICAL DESIGN 
PARABOLOIDAL MIRROR 
PHENOL RESIN 

*PLANET ORIGINS PLANETARY ORIGIN 
*MAXWELLIAN DISTRIBUTION (DENSITY) MAXWELL DISTRIBUTION 

The last term on this l is t  is a form of the genitive. Another form, 

apparently meant to  represent the genitive, in  which the word is suffixed 

by an "-s" is  discussed i n  an earlier section. 

The following pairs of terms are similar to  the preceding set. 

They differ  i n  that the specifiers are not in a nounladjective relationship. 

*TOWED TARGETS 
PULSE GENERATOR 
COMMUNICATION SATELLITES 
HUMAN FACTORS LABORATORIES 

TOW TARGET 
PULSED GENERATOR 
COMMUNICATIONS SATELLITES 
HUMAN FACTOR LABORATORY 

A Changed Head of the Construction 

In the preceding lists of term changes, the head of the construction 

has not been changed unless such a change was justif ied by an examination 

of the "Used For'' structure. Ordinarily, the head of the construction is 

the essential part  of the term, and to  change it to  another word changes 

the referent, even though the specifier remains the same. For example, 

the two terms, "grey w a l l "  and "pink wal l"  both refer t o  '%rail" and the 
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basic referent is unchanged. 

"grey house" have two different referents although the specifier remains 

the same. 

it becomes apparent that at times, in some information systems, the two 

However, the two terms, "grey wall'' and 

If the two terms, "grey wall" and "grey fence" are considered, 

terms might have the same referent. 

The following terms all use, as the head of the construction, terms 

that are apparently interchangeable within the system. 

In the following pairs of terms, the head of the construction is 

different in the - SAL and Thesaurus forms. 

same in every case and because it is a proper name, its specificity com- 

pensates for the difference in the head of the construction. 

However, the modifier is the 

SAL - Thesaurus 

BRAVAIS CRYSTALS 
CZOCHRAISKI METHOD 
DLJFFING DIFFERENTIAL EQUATION 

GIBBS ADSORPTION EQUATION 
VERMEUIL PROCESS 
WEIBULL DENSITY 
WIDMANSTATi'EN STRUCTURE 

FRANCK-COWON PRINCIPLE 

BRAVAIS LATI'ICE 
CZOCHRAISKI APPARATUS 
DUFFING EQUATION 
FRANCK-CONDON FACTOR 
GIBBS EQUATION 

WEIBULL DISTRIBUTION 
WIDMANSTATl'EN PATTERN 

VERMEUIL TECHNIW 

For a number of terms, the difference between the SAL form and the - The- 

saurus form is a change in the head of the construction with the specifier 

remaining the same in both the - SAL and Thesaurus. 

these changes although all involve words of such little semantic weight 

- 

There is no pattern in 

that they may well be interchangeable. 

Thesaurus SAL - 
BODY-WING AND TAIL CONFIGURATIONS 
CRITICAL PATH METHOD 
EXTRAVEHICULAR ACTIVITY 
FINITE DIFFERENCE THEORY' 
ELECTRONIC RECORDING SYSTEMS 
REFRIGERATING MACHINERY 
TIMING DEVICES 
MICROMINATURIZED ELECTRONIC DEVICE 

BODY-WING AND TAIL COMBINATION 
CRITICAL PATH ANALYSIS 
EXTRAVEHICULAR OPERATION 
FINITE DIFFERENCE METHOD ' 
ELECTRONIC RECORDING INSTRUMENT 
REFRLGERATING HJJIPMENT 
TIMING APPARATUS 
MICROMINATURIZED ELECTRONIC EQUIPMENT 
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POSITIONING DEVICES (MACHINERY) 
ENGINE MONITORING INSTRUMENTS 
TRACKING NETWORKS 
INCENDIARY AMMUNITION 
LONG TERM EFFECTS 
MONOMOLECULAR FILMS 
PERSONALITY TESTS 
SIMILARITY THEOREM 

POSITIONING EQUIPMENT 
ENGINE MONITORING SYSTEM 
TRACKING S Y S m  
INCENDIARY W O N  
LONG PERIOD EFFECT 
MONOMOLECULAR LAm 
PERSONALITY ASSESSMENT 
SIMILARITY HYPOTHESIS 

System and Lack of It 

Seven terms in the - SAL include the word "system" to which does not 

appear in the most closely related Thesaurus term. 

omitted from the Thesaurus form of term in other categories. 

the - SAL form was substituted for the Thesaurus form, these pairs of terms 

may not have the same referents. 

This word has been 

Although 

Thesaurus 

DIGITAL NAVIGATION 
FUEL TANK PRESSURIZATION 
GAS COOLING 
INERTIAL COORDINATES 
MONOPOLE AT?TENNAS 
SYMBOLIC PROGRAMMING 
TRAJECTORY MEASUREMENT 

VOICE DATA PROCESSING 
*AUTOMATIC DATA PROCESSING 
"DIGITAL COMMUNICATION 
*FREQUENCY TRANSLATION 
*RAPID AUTOMATIC MALFUNCTION 

*REFLECTOR SATELLITES 

SCHUMANN-RUNGE BANDS 

ISOLATION 

SAL 

DIGITAL NAVIGATION SYSTEM 
FUEL TANK PRESSURIZATION SYSTEM 
GAS COOLING SYSTEM 
INERTIAL COORDINATE SYSTEM 
MONOPOLE ANTENNA SYSTEM 
SYMBOLIC PROGRAMMING SYSTEM /SPS/ 
TRAJECTORY MEiASURING SYSTEM 

VOICE DATA PROCESSING SYSTEM 
AUTOMATIC DATA PROCESSING SYSTEM 
DIGITAL CWICATIONS SYSTEM 
FREQUENCY TRANSLATION SYSTEM 
RAPID AUTNTIC MALFUNCTION 

REFLECTOR SATELLITE SYSTFM 

- 

SCHUMANN-RUNGE BAND SYSTEM 

ISOLATION SYSTEM 

Uncategorized Changes 

In the following list, the - SAL term was substituted for the The- - 

saurus term. 

Thesaurus form, the - SAL form was the most closely related term found. 

Although the - SAL form includes a word not present in the 

SAL Thesaurus - 
CRYSTAL DEFECTS 
DISTRIBUTED AMPLIFIERS 
EARTH-MARS TRAJECTORIES 

CRYSTAL STRUCTURE DEFECT 
DISTRIBUTED EMISSION AMPLIFIER 
EARTH-MARS RENDEZVOUS TRAJECTORY 
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INERTIALESS STEERAl3LE ANTENNAS 

SIMULTANEOUS EQUATIONS SIMULTANEOUS LINEAR EQUATION 
SPARK MACHINING SPARK EROSION MACHINING 
ZODIACAL DUST ZODIACAL DUST CLOUD 

INERTIALESS STEERABLE CCMMUNICATIONS 
ANTENNA 

In the following list of terms, the most closely related forms have 

been related, although they do not apparently fa l l  into a particular 

pattern. 

do not differ  in  form from terms acceptable as index terms in  the Thesaurus. 

Some of the changes may have been made in  the interests of accuracy. 

The terms in  both sets are noun forms and many of the - SAL terms 

Thesaurus 

ABLATIVE NOSE CONES 
ABLATIVE MATERLALS 

SAL - 
ABLATING NOSE CONE 
ABLATING MATERIAL 

AUSTENITIC STAINLESS STEELS AUSTENITIC STEEL 
MARTENSITIC STAINLESS STEELS MARTENSITIC STEEL 
AUTOCLAVING AUTOCLAVE PROCESS 
HYDROFORMING HYDROFORM PROCESS 
BITUMENS BITUMINOUS MATERIAL 

ANTIINFECTIVES AND ANTIBACTERIALS 
CUPOLAS 
EVAPORATIVE COOLING 
GROUND BASED CONTROL 
JODRELL BANK OBSERVATORY 
LIGHT SPEED 
LIQUEFIED GASES 
OPERATING TEMPERATURE 
TOXINS AND ANTITOXINS 

ANTIBACTERIALS 
CUPULA 
EVAPORATION COOLING 
GROUND CONTROL 
JODRELL BANK 
LIGHT, SPEED OF 
LIQUID GAS 
OPERATIVE TEMPERATURE 
TOXIN 

*RADIOACTIVE FALLOUT PARTICLES RADIOACTIVE FALLOUT 
*€U%CTION JET ATfITUDE CONTROL 
*VAN ALLEN RADIATION BELTS 

*DELTA DART AIRCRAFT DELTA DART 

REACTION JET ATfITUDE CONTROL ?ECHNIQUE 
VAN ALLEN BELT 

*DELTA DAGGER AIRCRAFT DELTA DAGGER. 

HYPERGOLIC ROCKET PROPELLANTS HYPERGOLIC PROPELLANT 
CRYOGENIC ROCKET PROPELLANTS CRYOGENIC PROPELLANT 
RP-1 ROCKET PROPELLANTS RP-1 ROCKET FUEL 

Noun to Noun  Form 

There seems to  be l i t t l e  reason for many of the following changes. 

Both are nominal forms. "Machine" also occurs i n  the - SAL as part  of 
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multiple word terms. 

SAL - Thesaurus 

ALLOTROPY 
FERROELECTRICITY 
MACHIHERY 
TURBOMACHINERY 
MEDICAL SCIENCE 
MICROTOMY 
PHOTOCHRCR/IISM 
RESILIENCE 
TIME DEPENDENCE 
*DISCOVERING 
"ENLARGING 
*VAL IDAT ION 

ALLOTROPISM 
FERROELECTRICS 
MACMINE 
TURBQMCHINE 
MEDICINE 
MICROTOME 
PHOTOCHROMY 
RES I L IENCY 
TIME DEPENDENCY 
DISCOVERY 
ENLARGE3dENT 
VALIDITY 

Engines and Missiles 

One hundred and seventeen terms in  the sample which appeared in 

different forms in  the Thesaurus and - SAL referred to  specific a i rcraf t ,  

spacecraft, or engines, or t o  types of a i rcraf t  or spacecraft. The 

differences between the terms were due t o  spacing, hyphenation, the 

addition o r  omission of a specifier or t o  a combination of these vari- 

ables. An expert in  a i rcraf t  nomenclature could determine whether a 

form has been established and adhered to. Some inconsistencies in  the 

SAL terminology are apparent. - 
In sixtyythree cases, the Thesaurus omitted a specifier included 

in the - SAL form, such as "turbojet" or "rocket", when referring to  a 

specific engine. Evidently the coding was adequate to  descirbe the 

specific engine referred to  and the - SAL term was redundant. 

Thesaurus 

A J -  10 ENGINE 
CF-700 ENGINE 

SAL 

AJ- 10 ROCKET ENGINE 
CF-700 TURBOFAN ENGINE 

- 

In one case the - SAL form uses "motor" in  place of "engine". 

TU-22 ENGINE TU-22 MOTOR 
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In four instances, the Thesaurus form includes a hyphen connecting 

the alphabetic part of the code with the numeric part. 

SA- 330 HELICOPTER 
TSR-2 AIRCRAFT 
RA- 28 ENGINE 
TF-106 ENGINE 

SA 330 I i E L I C O m R  
TSR 2 AIRCRAFT 
RA 28 JET ENGINE 
TF 106 AIRCRAFT ENGINE 

In seven terms, the Thesaurus included the word "satellite" f o r  

referents identified only by the code in  the - SAL. 

s- 16 SATELLITE 
S- 17 SATELLITE 

S- 16 
S-17 

In every term in  the sample, the word "missile" is used in  the 

Thesaurus form of the term. The - SAL form of the term may use "guided 

missile", "missile", "rocket" or  i n  one case , "vehicle". 

Thesaurus 

SKYBOLT MISSILE 
v-1 MISSILE . 
SPARROW MISSILES 

SAL 

SKYBOLT VEHICLE 
V-1  ROCKET 
SPARROW ROCKET 

- 

In six- cases, the most closely related SAL term omits the word - 
"engine." These pairs of terms may not have the same referents. 

LOW VOLUME RAMJET ENGINES 
LOW WING AIRCRAFT LOW WING 
NUCLEAR FUMJET ENGINES NUCLEAR RAMJET 

LOW VOLUME ROCKET 

Spacing Between Words of the Term 

Nineteen of the terms differ only in  the spacing of the words with- 

in  the term: 

EXPLORER SATELLITES 
R- 100 AIRCRAFT 
F-1 ROCKET ENGINE 
L-29 JET TRAINER 

EXPLORER SATELLITE 
F-100 AIRCRAFT 
F- 1 ROCKETENGINE 
L- 29 JET TRAINER 

This pattern of construction, i .e. ,  multiple spacing between the 

parts of a term, refer to  various engines and aircraf t .  Although the term 

may duplicate the name of the engine or a i rcraf t ,  th is  is not the purpose 
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of an index term. 

spaces between the parts of a term, the compilers of the Thesaurus have 

In these cases, which include variable numbers of blank 

confused the name of an object with an index term which need only repre- 

sent the name of the object, not duplicate it. 
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D. Glossed Terms 

Glossed terms are those that fit the following configurations: 

( > o r  ( 1 -  in the Thesaurus 

in the SAL / /or / 1- - 
where the blank represents a word or phrase followed by an additional 

word or phrase bounded by parentheses or slashes, and sometimes followed 

by another word or phrase. 

The gloss has been used four different ways in the Thesaurus 

1. t o  assign the field when the same word may have been used as a term 

in several fields, e.g., 

AGING (BIOLOGY) 
AGING (METALLURGY) 

2.  to eliminate ambiguity when a homonym is used in more than one 

context, e.g., 

WEBS (MEbBFUNES) 
WEBS (SHEETS) 
WEBS (SUPPORTS) 

3 .  To add to a term the acronym or initialism by which it is also 

known, e.g., 

ADENOSINE DIPHOSPHATE (ADP) 

4. to add the word "Trademark" or "Tradename" to the term when such 

an assignment is appropriate, e.g., 

BAKELITE (TRADEMARK) 

In each case, the gloss becomes an integral part of the term. 

Used to Indicate the Field 

The gloss is frequently used in the Thesaurus to indicate the field 

to which the term has been assigned when the term is a homonym and may 

be used in several fields with different referents, e.g., 
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PRECIPITATION (CHFMISTRY) 
PRECIPITATION (METEOROLOGY) . 

The comparable configuration used in the - SAL is bound by slashes rather 

then parentheses, i.e., 

"El34 /GLOSS/, 

and is used relatively infrequently. 

field, appeared sixty-one times in the sample of Thesaurus terms. 

only ten cases were the equivalent - W terms glossed. The gloss, 

A term glossed in this way, by 

In 

/BIOL/ [biology], 

was used eight times, and the gloss, 

/MATH/ [mathematics], 

was used twice. 

seventeen cases because when one form of the term was glossed in the - SAL, 

it was assumed that the unglossed form was the equivalent of the glossed 

However, it was possible to substitute - SAL terns in 

Thesaurus form, when both forms in the Thesaurus were glossed. 

example, the unglossed - SAL term 

For 

FATIGUE 

was substituted for the Thesaurus term 

FATIGUE (MATERIALS) 

because the only other form of the term in either the Thesaurus or the 

- SAL was a glossed form, i.e., 

FATIGUE (BIOLOGY) 

In the Thesaurus, and in the - SAL 

FATIGUE /BIOL/. 

In eight cases both the - SAL term and the Thesaurus term were glossed. 

For two terms in the - SAL the word used as a gloss in the Thesaurus dif- 

fered from the - SAL term, but the words used as a gloss were closely 
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enough related in  meaning to  make the substitution possible. 

Thesaurus 

PLANTS (BOTANY) 
SKIN (ANATOMY) ' 

PLANT /BIOL/ 
SKIN /BIOL/ 

In only two instances was the SAL term glossed and the Thesaurus - 
term unglossed: 

Thesaurus 

INEQUALITIES 
BODY TEMPERATURE 

SAL - 
INEQUALITY /MATH/ 
BODY TFMPERATLJRE /BIOL/ 

The application of the second term (above) is delimited by the use of a 

negative gloss in  the Thesaurus: 

SKIN TEMPERATURE (BIOLOGY) 
SKIN TEMPERATURE (NON-BIOLOGICAL) SKIN T F M P E R A m  

SKIN TEMF'ERATURE /BIOL/ 

Twenty-three terms were glossed i n  the Thesaurus and not glossed in  

In eighteen cases, the glossed form was the only form appearing the - SAL. 

in  the Thesaurus and was therefore believed t o  be the equivalent of the 

- SAL form. 

the f i l e ,  l i t t l e  ambiguity would result  if  the unglossed - SAL form of the 

term were equated to  the glossed Thesaurus term. 

glossed in  both the Thesaurus and - SAL appears in Appendix B y  page 188. 

I t  was impossible to  re la te  twenty-four of the glossed Thesaurus 

terms to  the unglossed - SAL term because of the potential for  ambiguity 

i n  the unglossed - SAL form. 

In another five cases, in  the opinion of one familiar with 

A l is t  of the terms 

A l ist  of these terms may be found in Appendix €3, page 

By Initialism 

The - SAL used a gloss of the first type very infrequently and almost 

never used a gloss of the second type. 

type was  used almost invariably in the - SAL when such an acronym or initialism 

However, a gloss of the third 



was available. A comparable configuration is seldom used in the Thesaurus. 

This configuration was used one hundred and eighteen times in the sample 

of - SAL terms. The equivalent Thesaurus term had no gloss although in each 

case there was an access entry from the initialism o r  acronym to the legal 

term. In the following list of examples, the Thesaurus term precedes the 

SAL form: - 
ALTERNATING CURRENT 
ALTERNATING CURRENT /AC/ 

ARITHMETIC AND LOGIC UNITS 
ARITHMETIC AND LOGIC UNITS /ALU/ 

BALLISTIC MISSILE EARLY W I N G  SYSTEM 
BALLISTIC MISSILE EARLY WARNING SYSTEM /EMENS/ 

Ninety-eight of the terms have the above configuration, i.e., the hi- 

tialism o r  acronym is at the end of the term. 

In nine cased the initialism o r  acronym is enclosed within the term 

in the following configuration: 

7 --/---. 

1 \ as, for example in the following term: 

CONTINUOUS WVE /CW/ RADAR 

The equivalent Thesaurus term does not include a gloss but in each case 
I 

an access entry is made for the initialism that refers to' the legal: entry. 

In one case, the term in the Thesaurus includes a gloss, ADENOSINE 

This may 
/ 

DIPHOSPHATE (ADP) and the equivalent term in the - SAL does not. 

be a correction of the earlier - SAL term, since for a similar term, BDENO- 

SINE TRIPHOSPHATE, both include a gloss (ATP) and /ATP/ respectively. 

In three examples, the terms in both the Thesaurus and - SAL include 

a gloss: 

ADVANCED VIDICON CAMERA SYSTEM (AVCS) 
ADVANCED VIDICON CAMERAL SYSTEM /AVCS/ 
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LOGISTICS WER THE SHORE (LOTS) CARRIER 
LOGISTICS OVER THE SHORE /LOTS/ CARRIER 

DEFENSE COMMUNICATIONS SYSTEM @CS) 
DEFENSE COMMUNICATIONS SYSTEM /DCS/ 

However, only the first example has an access entry in the Thesaurus for 

the initialism. 

For three terms, the Thesaurus includes neither the gloss as part 

of the term nor an access entry for the. initialism. 

In one case, the Thesaurus term includes the acronym but not as a 

gloss: 

ASTEC SOLAR TURBOELECTRIC GENERATOR 
ADVANCED SOLAR TURBOELECTRIC CONVERSION /ASTEC/ 

These two terms may not be related. However,.that seems unlikely since 

both include the acronym as part of the term and there is an access entry 

for TURBOELECTRIC CONVERSION referring to TURBOGENERATORS. A complete 

list of the Thesaurus terms and - SAL equivalents in this category appears 

in Appendix B, beginning on page 173. 

In some cases the legal entry in the Thesaurus is the acronym with 

a 'Vse" reference from the full term. This is in accordance with the 

statement in the preface, "Abbreviations and acronyms that are in common 

use in the aerospace community are employed in the Thesaurus. 1147 .There 

are thirty-two acronyms used in the sample of Thesaurus terms as legal 

entries. 

seven cases the form of the term in the - SAL differs from the form used 

in the Thesaurus. 

The acronym is usually also found in the - SAL. However, in 

In the followkg list, the first term is the same in 

the - SAL and Thesaurus: 

47NASA Thesaurus, I, v. 
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Thesaurus SAL - 
LOCATES SYSTEM 

MINITRACK SYSTFM 
PERT 

S H O W  

MATTS (SYSTEMS) 

WIIS (SYSTEM) 

*DAMP PROGRAM 
SNAP 

STADAN (SATELLITE TRACKING NETWORK) 
SLAM SUPERSONIC LOW ALTITUDE MISSILE 

LOCATES SYSTEM 
MAITS 
MINITRACK 
PERT PROJECT 
RAMIS SYSTEM 
WRAN DISTANCE 

DAMP 
SNAP PROGRAM 

STATIAN 
SLAM MISSILE 

In checking these terms, in the - SAL as the authority because delimiting 

the term to forty-two characters as is done in the Thesaurus sometimes 

leaves an incomplete term, it was found that in the first term, the 

word "system" is not represented in the acronym. 

in the second, third and fourth acronym. 

''DAMP" but not in ''SNAP". 

"System" is represented 

"Program" is represented in 

As can be seen from this list, not only are 

there inconsistencies in the formation of terms in the - SAL but there 

are apparently no rules for the formation of this type of term in the 

Thesaurus. 

By Context 

A gloss is frequently used in the Thesaurus to eliminate ambiguity 

when a term is used in more than one context. For one hundred and four 

legal terms and twenty-nine access entries of this type, no - SAL term 

could be related because the term was ambiguous as it appeared in the 

- SAL, in an unglossed form. A list of these terms appears in Appendix B, 

pages 189-193. . 

Forty-seven Thesaurus legal terms and thirty-two access entries 

glossed in this way appeared in only one form in the Thesaurus and the 

decision was made to equate them with the unglossed - SAL term. This 
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decision may have been incorrect because implicit in the gloss is the 

possibility of ambiguity in the application of the term. 

the word "anchors" appears only in the term 

For example, 

ANCHORS (FASTENERS) 

in the Thesaurus, and in the unglossed, singular form in the - SAL, i.e., 

ANCHOR. 

The - SAZ, form was therefore substituted for the Thesaurus form. 

no evidence to the effect that the term was used f o r  only that referent 

during the period the - SAL was in effect. 

There is, 

Thirteen of the access entries were glossed by the legal, referred- 

to term, e.g., 

ADDITIVES Used For *DOPING (ADDITIVES). 

Ten of the access entries were glossed by one word of the referred-to 

legal term, e.g., . 

ELECTRIC CHOPPERS Used For *CHOPPERS (ELECTRIC). 

In every case, the most closely related - SAL term appears in an unglossed 

form and in the singular, e.g., 

Thesaurus 

*DOPING (ADDITIVES 
"CHOPPERS (ELECTRIC) 

DOPING 
CHOPPER 

Only six - SAL terms in the sample were glossed in this way, i.e., 

to differentiate among several contexts, and only two different words 

were used for the gloss, "planet" and "metal." All of the terms naming 

planets were glossed in the form found in the - SAL. 

Only one metal was glossed in the - SAL, i.e., 

MERCURY /METAL/. 

The Thesaurus forms of these terms and the equivalent - SAL terms are in 
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Appendix B, page 180. 

By 'Trademark'' 

Twenty-seven of the Thesaurus terms were glossed with the word 

"trademark" and one with "tradename". There was no problem in relating 

these terms to the appropriate SAL term even though the SAL term was 

unglossed, because each term was unique. 

- - 
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CHAPTER VI11 

THE EFFECT OF THE DIFFERENCES I N  TERMINOLOGY UPON THE STRATEGIES 

One way of assessing the applicability of the Thesaurus t o  the 

retrospective f i l e  is by comparing the two sets of terms on a term by 

term basis, as has been done in  previous chapters. 

this  process is determining the effect of the differences in the ter- 

minology and the structure of the Thesaurus upon the strategies used 

during the sample period. 

A second step i n  

The - SAL terms used i n  the strategies during the sample period were 

coded to  show the effect of converting the terms t o  a form appropriate 

for the Thesaurus. There were three categories of terms that appeared 

in  the first term conversion process, (1) those that did not appear i n  

the Thesaurus, (2) those that appeared in  the Thesaurus as access entries, 

and (3) those that were found as exact matches, plurals, o r  with some 

other modification of form in  the Thesaurus. 

Although less than 10 per cent of the - SAL terms could not be equated 

with the Thesaurus terms, 124 strategies, almost 48 per cent of the 256 

strategies, included terms i n  this  category. These terms, therefore, did 

not appear i n  the converted strategies. 

The remaining terms in the strategies were converted t o  a form 

suitable for searching the current f i l e  by changing the terms to  conform 

to the Thesaurus form of the term and substituting the legal terms for 

access entries. 

The assumption is not being made that this  is the strategy the 



analyst would necessarily Write for  searching the current file. 

lems in converting to a strategy suitable for searching the retrospective 

file would be the same. 

The prob- 

If the strategies are now reconverted to a form suitable for search- 

ing the file of - SAL indexed documents and are compared to the original 

strategies, the magnitude of the change in terminology becomes apparent. 

The following information appears in tabular form in Table 3, page 113. 

Only twelve, 4.7 per cent, of the strategies revert to their ori- 

ginal form. The only rule discovered in the comparison of - SAL and The- - 
saurus terminology of general enough applicability to be useful is that 

of changing the Thesaurus plural form to the - SAL singular. 

is applied, an additional thirty-five, 13.2 per cent, of the strategies 

If this rule 

revert to their original form. 

In an additional twenty-one strategies, 8.2 per cent, the difference 

between the original strategy and the reconstructed strategy depended 

upon a term for which the difference between the - SAL fonn and the - The- 

saums form was such that no rules could be written that would make it 

possible to change to the - SAL form without referring to the - SAL for veri- 

fication of the term. 

All of the remaining strategies in their original form include 

either access entries, sixty-four strategies (25 per cent) or - SAL terms 

not in the Thesaurus, forty strategies (15 per cent), or  both categories 

of terms, eighty-four strategies (32 per cent). 
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The Effect of the Thesaurus on the - SAL, Strategies . I  

Thesaurus Modification of the Terms 

All the terms in the strategy: 

A. Exactly match Thesaurus form 

B. Are singular form of Thesaurus 
plural form or exactly match 

C. Includes terms that differ in some 
way other than simply by number and 
A and/or B above 

D. Includes Access Entries as well as 
A or B or C above 

E. Includes terms not in the Thesaurus 
as well as A or B or C above 

F. Includes Access Entries and terms not in 
the Thesaurus as well as A or  B or C 
above 

Total 

Number of Strategies 
Affected 

12 (5%) 

35 (13%) 

2 1  (8%) 

64 (25%) 

40 (15%) 

84 (32%) 

256 (98%) 

Table 3 

113 



In 101 cases, affecting sixty-six strategies, 25.7 per cent, the legal 

term referred to by the access entry was not in the - SAL. 

to discriminate between those access entries for which the legal term is 

not in the - SAL, such as 

There is no way 

PROJECT MANAGEPENT 

which does not appear in the - SAL although the access entry does, i.e., 

PROGRAM MANAGEMENT, 

and those access entries for which both legal and access entry appear in 

the SAI,, such as - 
AIRCRAFT CONSTRUCTION use AIRCRAFT STRUC?uRE ( S )  

There is no way to tell from either an examination of the term or the 

structure of the Thesaurus whether a term appears in the - SAL and if it 

does, the form in which it appears. 

It was assumed that the access entries would retrieve a different 

set of documents'from those retrieved by the referred-to legal term. 

This proved to be the case in the small sample tested. In a sample of 

sixteen strategies that included both access entries and terms that 

did not appear i n  the Thesaurus, a comparison was made of the documents 

retrieved by the original strategy with those retrieved by a strategy 

modified by the Thesaurus. The methodology for this comparison follows. 

Comparison of the Original Strategy with Reconverted Strategy 

After converting the terms in the strategies to the form found 

in the Thesaurus, the Thesaurus form of the term was substituted in the 

strategies. For example, the following strategy is in its original form. 

LAMINATE3 MAERIAL.+ LAMINATION + SANDWICH I- SANDWICH CON- 

STRUCTION + REINFORCED MATERIAL + REINFORCED PLASTIC + RE- 

INFORCING FIBER 
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In the following, the - SAL form of the term is in the column on the left 

and the equivalent term from the Thesaurus, in the column on the right. 

Terms that appear as access entries in the Thesaurus are marked with an 

asterisk. 

SAL Thesaurus 

*LAMINATED MATERIAL Use LAMINATES 

*LAMINATION Use LAMINATES 

- 

SANDWICH Not in the Thesaurus 

*SANDWICH CONSTRUCTION Use SANDWICH STRUCTURES (not in the - SAL) 

*REINFORCED MATERIAL Use CWOSITE MATERIALS 

REINFORCED PLASTIC REINFORCED PLASTICS 

REINFORCING FIBER REINFORCING FIBERS 

When the legal Thesaurus terms are combined, the following strategy is 

the result. 

LhINATES + SANDWICH STRUCTURES -I- COMPOSITE MATERIALS + 

REINFORCED PLASTICS + REINFORCING FIBERS 

As can be seen in the preceeding strategy, the term "Sandwich" was 

lost when the strategy was converted to the Thesaurus form. An additional 

four terms in the strategy appeared as access entries in the Thesaurus 

with references to the legal terms. 

the strategy. 

The legal terms were substituted in 

The rules for converting Thesaurus terms to the form in the - SAL 

were now applied and the resulting strategy used to search the retro- 

spective file. A comparison was made of the documents retrieved by the 

original strategy with those retrieved by the reconverted strategy. 

made it possible to estimate the value of the deleted entries and the 

access entries to the retrospective file. 

This 
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The data fo r  this  strategy appear in  the following chart. 

Original Strategy Reconverted Strategy 

Total Retrieved 37 24 

Total Relevant/Analyst 23 * 17 

Total Relevant/User 23 17 

Not Re tr ieved/Relevant 06 

If the access entries are added t o  the reconverted strategy, an 

additional twelve documents are retrieved, two of them relevant. Appa- 

rently the term SANDWICH was responsible f o r  the remaining four related 

documents not retrieved by the reconverted strategy. 

This process was repeated for  sixteen strategies selected from 

the se t  of strategies that included either access entries or - SAL terms 

that did not appear i n  the Thesaurus. 

documents that resulted from the inclusion in  the strategy of referred-to 

No record was kept of newly cited 

legal terms that did not appear in  the original strategy. Because of the 

time that had passed since the sample period, it was not possible t o  have 

newly-cited documents evaluated. Fifteen of the strategies included 

access entries and five included terms not in  the Thesaurus. The data 

from the sixteen strategies appear in  the following table. 

Retrieved By Retrieved By 
Original Strategy Reconverted Strategy 

Total Retrieved 468 350 (74.7%) 

Total Relevant: 220 (47% of the 178 (80.9% of to ta l  relevant) 
Analyst to ta l  retrieved) 

Relevant: Not 
Retrieved 

42 (18% of to ta l  relevant) 

Retrieved by Access Entries 
Retrieved by Deleted Terns 

30 (13.6% of to ta l  relevant) 
1 2  (5.4% of to ta l  relevant) 
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This is too small a sample to be more than indicative. Apparently the 

access entries should be included in the strategies when the strategy 

developed for the current file is converted for searching the retrospective 

file. 

nor do a l l  the access entries appear in the - SAL. 

However, the access entries do not match the - SAL form of the term, 
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CHAPTER IX 

CONCLUSIONS 

One of the objectives of this  study was the development of a set of 

rules that would enable the user t o  translate the terms in  the strategies 

from the form found in the Thesaurus to  the form found in  the - SAL without 

constant referral  to  the - SAL for verification of the term so that the term 

relationships displayed i n  the Thesaurus could be uti l ized for searching 

the SAL indexed fi le.  - 
The assumption was made that the content of the f i l e  acquired before 

the publication of the Thesaurus would closely resemble that acquired af ter  

the publication’of the Thesaurus and that therefore the sets of terms used 

t o  describe the f i l e  would resemble one another closely. 

In order to derive a se t  of terms of particular applicability to  the 

subject areas of interest to  the Pittsburgh RDC, the strategies in  effect 

during one retrospective search period were used as the data base. The 

terms from the strategies were used to  develop a subset of the Thesaurus. 

The terms in  this  subset were then converted to  a form acceptable to  the 

retrospective file. 

The major portion of this  study is devoted t o  a comparison of the 

two sets of terms, those from the Thesaurus and those from the - SAL, i n  an 

attempt to  develop an algorithm that would make possible the ccnversion 

of the Thesaurus form of the term to the form found i n  the I_ SAL. 

Although most of the terms in  the sample of terms from the Thesaurus 

were found in  the - SAL, the anomalies that  appeared when the two sets were 



equated, invalidated any attempt to relate the two sets of terms in any 

systematic way. 

The Matched Terms 

Almost 79 per cent of the Thesaurus terms were either exactly matched 

in the - SAL or were the plural form of the - SAL singular form. For another 

10 per cent of the Thesaurus terms, there were equivalent - SAL tern but 

the difference between the two forms was other than simply one of number, 

although there might also be a difference in number between the two forms. 

That there were apparently no rules for the construction of terms in the 

- SAL, can be clearly seen when the - SAL terms are compared with one another 

and with a set of terms from the Thesaurus whose construction has, to some 

degree, depended upon rules and conventions established for the construction 

of terms. 

matched in the - SAL,, because of the anomalies that appeared in 10 per cent 

Therefore, even though most of the Thesaurus terms could be 

of the terms and because 11 per cent of the terms in the -- Thesaurus were 

unmatched in the - SAL, it was impossible to predict from the form of the 

term in the Thesaurus whether the term would appear in the - SAL and if it 

did, the form i n  which it would appear. 

The "Used For" Structure 

Although an analysis of a small number of strategies seem to indi- 

cate that the access terms must be used when a strategy written for the 

current file is converted to a form suitable for  the retrospective file 

because more than half of the strategies included access entries, the ac- 

cess entries in the Thesaurus do not always match the form of the term in 

the - SAL nor are all the access entries in the - SAL. Therefore, there is 

no way to predict from the structure of the Thesaurus whether a term is 
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in the - SAL and if it is, the form in which it will appear. 

The Unmatched Terms: SAL to Thesaufus 

Although less than 10 per cent of the - SAL terms in the strategies 

were not found in the Thesaurus, these terms were used in 48 per cent of 

the original strategies developed for searching the - SAL file. 

apparently no way in the Thesaurus to compensate for the loss of these 

terms. 

There is 

Therefore, the development of strategies for searching the retro- 

spective file will depend upon the analyst's knowledge of the structure of 

the file because that structure is apparently not represented in the - The- 

The Unmatched Terms: Thesaurus to SAL 

Although only 11 per cent of the terms in the Thesaurus could not 

be found in the - SAL, there is no way to tell from an examination of the 

term or the structure of the Thesaurus that the term is not in the - SAL. 

The largest set of unmatched terms from the-Thesaurus were those that were 

glossed either by field or by context. 

quently glossed in this way, only the Array Term, when the glossed term 

. 
Because the - SAL terms were infre- 

also appeared in that form, could be equated with the 7 SAL term. Almost 

half the strategies included a term that appeared in the Thesaurus as an 

Array Term. 

criminatory effect of the Thesaurus because, in the Thesaurus, the Array 

Term is used to indicate that the term is ambiguous, either as a term or 

To equate the Array Term with the - SAL t'erm destroys the dis- 

in an unglossed form. 

The Two Svstem 

From this analysis, it seems clear that although a majority of the 
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Thesaurus terms i n  the sample appear in the - SAL, there are really two 

different indexing systems involved. 

is an enumerative one, in  which each aspect is l is ted separately in  a pre- 

coordinated term. 

coordinated terms, depended upon the post-coordination of terms fo r  the 

removal of ambiguity and the development of strategies. 

saurus is, t o  some degree, applicable t o  the SAL f i l e ,  the set  of documents 

retrieved by the original strategy w i l l  not be retrieved by a strategy 

based on the enumerative system of the Thesaurus. 

The system reflected in  the Thesaurus 

The system in  the - SAL, although it also included pre- 

Although the - The- 

- 
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If Interdi sc ip  1 inary' ' Thesauri 

There are several alternatives available when a thesaurus is super- 

imposed on an information system whose indexing was originally based on 

another approach to  vocabulary control. 

1. The files can be kept separate and subject approach t o  

the f i l e s  controlled by the two separate authority lists. 

The documents indexed by the original authority list 

can be reindexed to  conform to  the new authority list 

The new authority list can be coded in  some way to  show 

2. 

3. 

the relationships between the terms on the original list 

and those on the new so that access t o  both files can be 

made from one l ist .  

4. Another alternative possible is the development of a the- 

saurus based on the original authority l is t  that would 

eliminate coping with the s o r t  of anomalies that appear 

when the terms i n  the - SAL and the current Thesaurus are 

compared. 

of the terminology used during the period the - SAL was i n  

This would simply have perpetuated the ambiguity 

effect, and may not have been possible because the objective 

of the compilation of the Thesaurus, as it relates to  Pro- 

ject  Lex, was apparently the development of an interdis- 

ciplinary authority list applicable to  a large group of 

federal information systems. 

In a comparison made of the indexes to  a se t  of documents which were 

indexed separately by two large information systems, DDC and NASA, it was 

found that only 60 per cent of the terms available to  both systems were 

used by both systems to  index the common s e t  of documents. The author 
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continues by saying that "while a comparison of indexing practices is in- 

teresting, the real test, of course, lies in actual retrieval. To measure 

the true effectiveness of using equivalents, formed at the verbal level - 

or as directed by a thesaurus - for simultaneous machine searching of two 

collections, will require an evaluation under operational conditions, 

rather than continued study or experimentation. 
ff48 success. 

I do not predict much 

Therefore, establishment of a common vocabulary may still not make 

the results of indexing interchangeable among the large information systems 

to which the Project Lex thesaurus was intended to apply. 

Thesaurus Development and Search Strategies 

One of the most important parts of the design of an information sys- 

tem is the development of the Vocabulary to be used in the indexing of the 

documents acquired. 

to those aspects reflected in the terms. 

By establishing the terminology, retrieval is limited 

The terminology used in infor- 

mation systems has frequently been established on an empirical basis, i.e., 

a limited number of documents are indexed, an analysis made of the termi- 

nology used, variant forms and synonyms eliminated and the resulting 

vocabulary used as a basis for indexing documents in that system. 

list of terms may then be organized into a thesaurus based either on-some 

The 

associative value among the terms or upon a consensus of opinion among 

experts in the field and/or users of the system, or both techniques may 

be used in combination. The compilers of thesauri have been described 

4%illiam Hammond, "Dimensions in Compatibility," in Information 
Systems Compatibility, ed. Simon M. Newman, (N. Y. Spartan Books, 1965), 
p. 13. 
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as those who "take refuge . . . behind a barricade of more or less synony- 

mous words, which is much as i f  one should na i l  up a number o f  'No Tres- 

passing' signs on a post i n  the center of his property but none along the 

borders. 'I4' If this  is true, a thesaurus is primarily designed for  in- 

dexers who can assign t o  the document the index term that most closely 

resembles the word used i n  the text. There can be no other reason for  

some of the subterms that appear, fo r  example, under 

WRABILITY 

as "Related Terms" i n  the Thesaurus, i.e., 

LIFE (DURABILITY) 
RUGGEDNESS 
WEAR. 

I t  seems unlikely that the user would be able t o  discriminate between 

L I E  (DURABILITY) and DLWILITY 

although the indexer would probably select the term most nearly l ike the 

word that appeared i n  the text. This proliferation of terms a l l  applicable 

to  the same referent diminishes the potential for search strategies based 

on the coordination of terms. 

A useful approach to  thesauri, from the viewpoint of searching the 

f i l e ,  would be the modification of a thesaurus based on an analysis of the 

relationship of the terms i n  strategies to  one another compared with their  

relationship as displayed i n  the thesaurus. The analyst o r  user of a f i le 

is as much i n  need of a tool for  retrieval as is the indexer in need of an 

authority list. The developemnt of most thesauri have so  far been usually 

based entirely on the documents indexed. 

used in  indexing systems and the number of relationships among them, no 

Because of the number of terms 

49Louis B. Salomon, Semantics and Common Sense, (N. Y.:Holt, Rhine- 
hart and Winston, Inc., 1966), Footnote, p.  41. 
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associative technique will entirely reflect the structure of the file. 

This was suggested some time ago, when one information system in the 

process of consolidating the thesauri used within the system, sorted the 

terms into categories similar to those used in the Thesaurus Rules and 

Conventions of Project Lex. A t  the same time, the terms in the strategies 

used for a computer search of the file were analyzed according to category 

and it was found that "devices, qualities, materials and processes repre- 

sented 90 per cent of the different concepts invol~ed."~~ An analysis of 

this sort was not made of the strategy terms used in this study. Such an 

analysis should utilize strategies designed for the current file and take 

into consideration the usefulness of the categories and subcategories for  

expanding searches and the hierarchical arrangement as well as the kinds 

of terms employed in the strategies. 

A Note on Finding Equivalent Classes of Terms 

The original assumption made was that the Thesaurus incorporated, 
'. -_  

with minor modifications and deletions, the terms from the - SAL. 

not prove to be the case. 

This did 

The systems were not isomorphic and therefore 

had to be viewed as two different linguistic systems. 

from both sets represented classes of terms, i.e., term fragments f rom 

the - SAL which appeared as adjectival forms did not appear in the Thesaurus 

and the variant forms of one word used in the Thesaurus to apply to dif- 

ferent referents could not be equated to a term in the - SAL, 

The terms omitted 

The assumption was then made that since both systems referred t o  the 

"Robert F. Schirmer, Thesaurus Analysis for Updating, 
(Information Systems Division, Secretary's Department, E. I. 
Nemours 6 Co,, Inc., Wilmington, Delaware, March 24, 1966). 

PP- 3-4, 
Du Pont De 
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same f i l e ,  an attempt should be made to  find equivalent classes whenever 

possible. 

than their  use in  the system in  that terms in  the nominal form that were 

used both as single units and as fragments of multiple word terms in the 

Equivalency was based on the morphology of the terms rather 

- SAL were equated with the Thesaurus term even though the term would not 

appear in the Thesaurus based document indexes as a term fragment. 

Because the original objective was the development of a se t  of rules 

that would enable the user t o  translate from one authority list t o  the 

other, the emphasis has been on those classes of terms in the two sets 

that were different from one another rather than upon those which were 

alike. For that  reason the end result has been a contrastive grammar 

which provides a description of each language in  terms of its difference 

from the other. 



APPEM>IX A 

The Process 

When this study was first planned, it was believed that there would 

be a relatively small number of unique terms in the to ta l  number of terms’ 

used in  the strategies and that it would be possible to  visually equate 

the subterms l is ted under the strategy terms as Main Terms in the Thesaurus 

with the - SAL form of the term and keypunch the - SAI, term for a single as- 

pect search of the file. 

used in  the strategies precluded this possibility and it was necessary to  

mechanize more of the project t h 4  had originally been planned. The num- 

The unexpectedly large number of unique terms 

bers preceding the following paragraphs refer t o  appropriate pzrts of the 

schematic, Figure 9, page 128. 

1 The terms in  the strategies delimited in  Chapter IV were keypunched, 

one term per card, Deck A, and sorted alphabetically in  order that  the 

unique terms might be selected. 2 The unique terms were converted to  the 

Thesaurus form of the term as recorded in  Chapter V and the resulting 

Thesaurus terms were keypunched, one term per card. This deck, Deck B, 

consisted of approximately 1500 unique terms. This s e t  of terms does not 

exactly match the strategy terms discussed i n  Chapter V. 

those terms in  the strategies for which relevance information had been 

returned by the user, the terms in  a l l  the strategies for  which there was 

In addition t o  

any feedback from the user relating to  computer cited documents were in- 

cluded. Some of the returned relevance sheets included only document 

orders and were later deleted from the sample. 
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Relevance sheets for several strategies had not been returned by the users 

a t  the time the search was made of the f i l e s  for the sample strategies. 

The terms from these strategies were la ter  added t o  the sample but do not 

appear in  the subsequent Comparison of - SAL and Thesaurus terminology. 

3 The Knowledge Availability Systems Center has a copy of the Thesau- 

- rus on computer tape. Deck B was used t o  read from the computer tape of 

the Thesaurus onto another tape, a l l  of the strategy terms as Main Terms 

and their  appropriate subterms. 

The Thesaurus is recorded on the computer tape as it appears in the 

first two volumes of the published Thesaurus, i .e . ,  alphebetically by Main 

Term followed by subterms arranged alphabetically within the categories, 

"Used For ,'I "Broader , I 1  "Narrower ,'I and "Related." 

One logical record equalled one 109 character record positioned in  

ten fields. 

they were located in  the following positions: 

Only four of the fields were necessary t o  this  project and 

Field Pos i t  ion Content 

I 1- 7 a l ine sequencing number 

I1 8 a term relationship code 

I11 25- 66 a 42 character subterm f ie ld  

Iv 67-108 a 42 character Main Term f ie ld  

The Main Terms and the appropriate subterms were read from the 

taped Thesaurus onto another tape by matching the terms in Deck B y  the 

Thesaurus form of the original strategy terms, with the terms in Field 

IV. 

record was read onto another tape. 

succeeding card was read from Deck B and the program continued t o  search 

i n  Field IV un t i l  a l l  of the terms in Deck B had been matched with a term 

when the term in  Field IV matched the term on the card, the logical 

When the terms no longer matched, the 



i n  Field IV and a l l  of the subterms had been read onto another tape, Tape Q. 

4 This second tape, Tape Q, comprising a subsetof the Thesaurus, was 

sorted alphabetically by the terms in  Field 111, the subterms, and l isted.  

Figure 9,  page 128, is a copy of one of the sheets of th i s  list. This re- 

sulted in  a list of approximately 22,000 terms of which 8,000 were unique. 

S Each unique term was then compared visually with the terms in  the 

- SAL. The results of the comparison are recorded i n  Chapter V I I .  

6 .  When an - SAL term could be equated to  the Thesaurus term on the 

alphabetized l i s t ing  of Tape Q, both terms were keypunched on one card: 

the form found in the Thesaurus in  the first 40 columns and the form found 

in  the - SAL second 40 columns. 

those terms that exactly matched in  the Thesaurus and - SAL. 

no term in the - SAL that could be equated to  the Thesaurus term, the Thesau- 

- IUS term was keypunched in  the first 40 columns and again i n  the second 40 

columns of the card but prefixed in  this  case by a dash (-) in  column 41. 

I t  was unnecessary to  keypunch a card €or 

When there was 

7 This deck, Deck C,  was used t o  substitute the - SAL term for the - The- 

saurus term when there was a difference between the two forms, or to  place 

a dash before the Thesaurus term if  no equivalent term could be found in  

the - SAL,. After Tape Q had been modified by Deck C ,  Tape Q was re-sorted 

by l ine sequence number and l isted.  

i n  the display of terms afforded by the Thesaurus. 

This provided the - SAL form of the term 

(see Figure 10 ,  Page 131) 

The deck, Deck C ,  that had been used to make the term substitutions 

on Tape Q was then used to  create a deck (Deck D) for making single aspect 

searches of the sample period. 

sorted out of the deck since these terms did not appear in  the - SAL. 

The cards with a dash (-) i n  column 41 were 

The search program used a t  the University of Pittsburgh RDC requires 

that the strategy term begin i n  column one and limits the number of 
\ 
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characters fo r  any one term t o  twenty-one. A third requirement is that 

each strategy be preceded by a card which has a unique (to that mur of 

the tape) number in  the first five columns. 

A program was written fo r  the IBM Computer Model 1130 that read 

columns 41  through 61 on Deck C and punched a card with those characters 

in  columns one through 2 1  on a new card. 

used t o  create the preliminary cards for the strategies , a deck of 2,500 

sequential five d ig i t  numbers. 

The IBM Model 1130 was also 

The IBM Computer Model 363-20 was used t o  interf i le  the term cards 

with the preliminary number cards, the search deck, and t o  list th i s  deck, 

Deck D. 

appear on the computer printout of the search results. 

number on the preliminary card appears and the only way t o  assign the 

printout of the search results t o  the appropriate term (strategy) is  by 

the number used on the preliminary card. 

This l is t ing was necessary because the strategy terms do not 

Only the unique 

There were two kinds of terms not in  Deck C,  the conversion deck, 

because it had been unnecessary t o  keypunch conversion cards fo r  them. 

1. t e r n  that were exact matches in  the SAL and Thesaurus did not - 
need a conversion card because they remained the same on Tape Q. 

access entries fo r  terms appearing only as subterms on Tape Q 

did not appear on Tape Q and consequently no conversion cards 

were keypunched for them. 

2. 

Terms that were exact matches in  the - SAL and Thesaurus were keypunched 

and added to  the 

The access 

of the Thesaurus 

the alphabetical 

search deck. 

entries for terms that were not Main Terms in  the subset 

posed a greater problem. 

l is t ing of Tape Q had to  be checked as a Main Term in  

Each unique term appearing in  
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the published Thesaurus in order to determine whether it had access (Used 

For) entries appearing as subterms. 

keypunched on the same card, the legal term i n  colms one through 38 and 

the access entry in columns 41 through 78. 

served for coding. 

access entry, beginning in column 41, and listed. 

When this occurred, both terms were 

The unused columns were re- 

This deck, Deck E, was sorted alphabetically by the 

Alphabetizing by access entry was necessary to facilitate searching 

for the term in the - SAL. 

was keypunched and added to the search deck. 

When an equivalent term was found in the - SAL, it 

Each search consisted of approximately one hundred and fifty single 

aspect strategies. 

cards and the term cards were separated on the sorter. The strategy num- 

ber cards were then coded, beginning in column seven, and were reused in 

subsequent searches. 

After the search was completed, the strategy number 

The deck of term cards was reproduced and the computer printout of 

the document accession numbers cited for the strategy was fastened to the 

appropriate card. 

Deck C, the conversion deck on which were keypunched both the - SAL 

and Thesaurus forms of the terms, and Deck E, the deck of access entries, 

were sorted manually and the terms categorized by the kind of difference 

between the - SAL and Thesaurus forms of the terms. 

analysis appear in Chapters V I  and V I I .  

The results of that 

All of the single aspect searches that were made were not used in 

this study. 

single aspect searches were used in another study. 

process has been described because those used in this study were not 

searched separately but were part of the total searched. 

Only a very small number were used. The results of the other 

However, the complete 
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